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Description 

FIELD OF THE INVENTION 

s The present invention relates to absorbent articles such as sanitary napkins, panty liners, and incontinent pads. 
More particularly, the present invention relates to sanitary napkins that are extensible or, more preferably stretchable, 
especially in the longitudinal direction. 

BACKGROUND OF THE INVENTION * 

10 

Absorbent articles such as sanitary napkins, panti liners, and incontinent pads are designed to absorb and retain 
liquid and other discharges from the human body and to prevent body and clothing soiling. Sanitary napWns are a type 
of absorbent article worn by women that is normally positioned between the wearer's legs, adjacent to the perineal area 
of the body. 

75 Typically, most of the disposable absorbent articles of the types mentioned above are made of materials that will 
not stretch. That is. the materials (and the article itself) will not stretch under the forces that the absorbent article is nor- 
mally subjected to when worn. 

The inability of the absorbent articles to stretch causes such articles to have a number of serious drawbacks. One 
of the most serious is that they are not as comfortable for the wearer as thoy could be. The wearer should ideally be 

20 able to notice a difference between an absorbent article that stretches to conform to the wearer's body and with the 
wearer's movements and an absorbent article that fails to stretch. Conventional sanitary napkins will also fail to move 
with the wearer's undergarments, causing the sanitary napkins to shift. Providing the sanitary napkin with stretch prop- 
erties will permit the napkin to better conform to the wearer's undergarment and stay in place. 

Several patent publications disclose absorbent articles having various components that are capable of stretching. 

25 Such efforts are described in U.S. Patent 2,701 ,567 issued to Smith, U.S. Patent 3,570,493 issued to Olsson, U.S. Pat- 
ent 3,653,382 issued to Easley, et al.. U.S. Patent 3,717,150, issued to Schwartz, U.S. Patent 4,013,816 issued to 
Sabee, et al., U.S. Patent 4,041 ,949 issued to Kbzak, U.S. Patent 4,166,464 issued to Korpman, U.S. Patent 4,533,357 
issued to Hall, U.S. Patent 4,573,991 issued to Pieniak, et al., U.S. Patent 4,578,070 issued to Holtman, U.S. Patent 
4,596,570 issued to Jackson, et al., U.S. Patent 4,655,760 issued to Morman, et al. U.S. Patent 4,731,066 issued to 

30 Korpman, U.S. Patent 4,847, 1 34 issued to Fahrenkrug. et al. , U.S. Patent 4,891 ,258 issued to Fahrenkrug. et al.. U.S. 
Patent 4,965,122 issued to Morman, U.S. Patent 4,992,324 issued to Dube, U.S. Patent 5,01 1 ,480 issued to Gossens, 
et al., and European Patent Application 0 450 541 A2 published in the name of Morris, et al. 

The publications listed above may disclose providing absorbent articles with one or more stretchable components. 
The present invention, however, is directed to absorbent articles, such as sanitary napkins, that in a number of embod- 

35 iments are comprised entirely of components capable of stretching to accommodate the movements of the wearer and 
the wearer's undergarments. The present application also is directed to a vast number of embodiments for utilizing 
stretch properties to improve the fit of the absorbent article. 

It is an object of this invention to provide an absorbent article, particularly a relatively thin absorbent article, such 
as a sanitary napkin, that is capable of extending, or more preferably, stretching. 

40 It is a particular object of this invention to provide such an absorbent article that is capable of extending (and pref- 
erably stretching) in the longitudinal direction when the article is worn for improved comfort and fit. 

These and other objects of the present invention will be more readily apparent when considered in reference to the 
following description and when taken in conjunction with the accompanying drawings. 

45 SUMMARY OF THE INVENTION 

The present invention provides an absorbent article, such as a sanitary napkin. The sanitary napkin of the present 
invention is capable of extending. 

The sanitary napkin, however, may be extensible in length (i.e., in the longitudinal direction) and/or width (i.e., in the 
so transverse direction), and/or in other directions. The sanitary napkin is preferably also elastically extensible. 

The sanitary napkin of the present invention, in one embodiment comprises an extensible liquid pervious topsheet, 
an extensible liquid impervious backsheet, and an extensible absorbent core. The absorbent core is positioned between 
the topsheet and the backsheet. The topsheet and backsheet are joined together around the periphery of the sanitary 
napkin. The sanitary napkin also comprises a fastener for attaching the sanitary napkin to the crotch region of the 
55 wearer's panties. The fastener is capable of permitting at least portions of the sanitary napkin to extend in the longitu- 
dinal direction. 

A number of different types of structures suitable for the above components of the sanitary napkin are disclosed. A 
number of alternative embodiments for the overall structure of the sanitary napkin are also disclosed. 
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In several alternative embodiments, the sanitary napkin is comprised of some extensible components and some 
inextensible components. For instance, the sanitary napkin may have an extensible topsheet and backsheet and an 
inextensibie absorbent core that is slung between the extensible topsheet and backsheet. In a variation of such an 
embodiment, the sanitary napkin may have an inextensible topsheet as well. 
5 Several other alternative sanitary napkin embodiments have stretch attachment means for fastening to the wearer's 
panties. 

In other alternative embodiments, the sanitary napkin is provided with a pull-out tab that allows the user to lengthen 
the sanitary napkin. 

In an other alternative embodiment, the sanitary napkin is provided with a cinch that the user may pull upward to 
10 adjust contact with her body. 

In another alternative embodiment, the sanitary napkin has a center region that deflects upward when the sanitary 
napkin is stretched. 

In still other alternative embodiments, the sanitary napkin has a "pop-up" center. 

Other sanitary napkin embodiments have regions of differential stretch that allow the sanitary napkin to assume 
75 particular configurations during use. 

BRIEF DESCRIPTION OF THE DRAWINGS 

While the specification concludes with claims particularly pointing out and distinctly Claiming the subject matter 
20 which is regarded as forming the present invention, it is believed that the invention will be better understood from the 
following description which is taken in conjunction with the accompanying drawings (which are not necessarily to scale), 
in which like designations are used to designate substantially identical elements, and in which: 

FIG. 1 is a top plan view of a stretchable sanitary napkin according to the present invention in unstretched condi- 
25 tion. 

FIG. 2 is a schematic sectional view taken along line 2-2 of the sanitary napkin shown in FIG. 1 in a disassembled 
condition. 

30 FIG. 3 is a bottom plan view of the sanitary napkin shown in FIG. 1 without the optional adhesive cover strip. 

FIG. 4 is a top plan view taken which shows the sanitary napkin in FIG. 1 after stretching. 

FIG. 5 is a top plan view of a stretchable sanitary napkin which has optional side flaps and a topsheet fusion 
35 bonded to an underlying component. 

FIG. 6 is a simplified transverse cross-sectional view taken along line 6-6 of Figure 5. 

FIG. 7 is a simplified transverse cross-sectional view similar to that of Figure 6, showing an alternate arrangement 
40 of the components of the sanitary napkin. 

FIG. 8 is graph which shows the preferred relationship between the magnitude of stretching forces applied to the 
sanitary napkin and the amount the sanitary napkin stretches in response to such forces. 

45 FIG. 8A is a plan view showing the extension of various portions of a sanitary napkin in a wearer's panties. 

FIG. 9 is a graph which illustrates the forces required to stretch a sanitary napkin having a "force wall". 

FIGS. 10 and 1 1 are schematic side views of structures used to create force walls. 

50 

FIG. 12 is an edge view of an alternative topsheet that comprises a nonwoven material and an apertured film. 

FIG. 13 is a simplified schematic view of a topsheet material that comprises an apertured film with entangled non- 
woven fibers. 

55 

FIG. 1 4 is a top plan view of a sanitary napkin having a topsheet comprised of a nonwoven web with fibers generally 
oriented in the transverse direction (only a portion of which are shown). 
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FIG. 1 5 is a photograph showing a cross-sectional view of an embodiment on which an underlying fibrous layer has 
been stretched and bonded to an apertured film. 

FIG. 16 is a top plan view of a sanitary napkin having a topsheet comprising an elastic scrim with fibers entangled 
s with the scrim. (The scrim is shown on a greatly enlarged scale, and only a portion of the scrim is shown.) 

FIG. 17 shows- a conventional process that could be used to cut a web of stretchable material into individual top- 
sheets, and a process for creating a multi-directional stretch topsheet by cutting the web of stretchable material fed 
into the process at an angle (or on a "bias" to the machine direction). 

10 

FIG. 17A is a plan view of a film topsheet for a sanitary napkin that has apertures that may provide the topsheet 

with extensibility. 

, i 

FIG. 1 7B is a schematic plan view of a reversibly necked topsheet material. 

15 

FIG. 18 is an exploded perspective view showing the assembly of a stretchable sanitary napkin provided with a slit 
absorbent core. 

FIG. 18A is a plan view showing a preferred glue pattern applied to the underside of the topsheet of the sanitary 
20 napkin shown in Figure 18. 

FIG. 19 is a plan view of an absorbent core slit in the middle and not at the ends. 

FIG. 20 is a plan view of an absorbent core provided with diamond-shaped apertures. 

25 

FIGS. 21 -23 are top plan and simplified cross-sectional views along lines 22-22 and 23-23, respectively, of a thick 
sanitary napkin having a blended core and a profiled shape. 

FIGS. 23A and 23B are a schematic top plan and cross-sectional views, respectively, of a sanitary napkin formed 
30 with some extensible components and some inextensible components. 

FIG. 23C is a schematic cross-sectional view of another sanitary napkin formed with some extensible components 
and some inextensible components. 

35 FIGS. 24-27 are bottom plan views of sanitary napkins which show examples of some panty fastener configura- 
tions. 

FIG. 28 is a plan view of a backsheet provided with regions of differential extensibility. 

40 FIGS. 29-31 are plan views of absorbent cores provided with regions of differential extensibility. 

FIGS. 32-43 show alternative sanitary napkins that are provided with stretchable attachment devices for attach- 
ment to the wearer's panties. 

45 FIGS. 44-49 show alternative sanitary napkins that have mechanical attachment devices for attachment to the 
wearer's panties. 

FIGS. 50-54 show alternative embodiments of the sanitary napkin of the present invention which have pull-out tabs. 

so FIGS. 55-56 and 58-61 show alternative embodiments of the sanitary napkin of the present invention (or portions 
thereof) which may be extended by the forces exerted on the sanitary napkin in use. 

FIGS. 62-66 show an alternative embodiment of the sanitary napkin of the present invention that have a cinch. 

55 FIGS. 67-69 show an alternative embodiment of the sanitary napkin of the present invention which has a center 
region that deflects in response to stretching forces. 

FIGS. 70-73 are schematic drawings that show the forces the cause the central region of the sanitary napkin in 
FIGS. 67-69 to deflect. 
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FIGS. 74 and 75 are schematic representations which show the benefits of providing the sanitary napkin shown in 
FIGS. 67-69 where the ability of the core to stretch is limited to the central region of the core. 

FIGS. 76 and 77 are plan, and cross-sectional views, respectively, of a sanitary napkin having a mechanism for 
s causing the central region of the sanitary napkin to deflect when the wearer sits or squats. 

. - FIGS. 78 and 79 are schematic plane views showing the force transferring element of the sanitary napkin shown in 
FIGS. 76 and 77. 

io FIGS. 80 and 81 show a sanitary napkin embodiment (similar to that shown in FIGS. 76 and 77) which is provided 
with a spacing structure. 

FIGS. 82-83 show an alternative embodiment of the sanitary napkin of the present invention which has a pop-up 
center. 

15 

FIGS. 84-85 show alternative embodiments of the sanitary napkin of the present invention which have regions of 
differential stretchability. 

FIGS. 86 and 87 are schematic cross-sectional representations of the configurations, the sanitary napkin in FIGS . 
20 84-85 may take when stretched. 

t DETAILED DESCRIPTION OF THE INVENTION 

1. Overall Characteristics of the Absorbent Article 

25 

The overall characteristics of the absorbent article of the present invention will be discussed first. 

FIGS. 1-3 show a preferred embodiment of a disposable absorbent article of the present invention. The present 
invention relates to absorbent articles, such as sanitary napkins. More particularly, the present invention relates to thin 
sanitary napkins that are stretchable, especially in the longitudinal direction. 
30 The term "absorbent article", as used herein, refers to articles which absorb and contain body exudates. More spe- 
cifically, the term refers to articles which are placed against or in proximity to the body of the wearer to absorb and con- 
tain the various exudates discharged from the body. The term "absorbent article" is intended to include sanitary 
napkins, pantiliners, and incontinent pads (and other articles worn in the crotch region of a garment). 

The term "disposable" refers to articles which are intended to be discarded after a single use and preferably recy- 
35 cled, composted, or otherwise disposed of in an environmentally compatible manner. (That is, they are not intended to 
be laundered or otherwise restored or reused as an absorbent article.) In the preferred embodiment illustrated, the 
absorbent article is a sanitary napkin designated 20. 

The term "sanitary napkin", as used herein, refers to an article which is worn by females adjacent to the pudendal 
region that is intended to absorb and contain the various exudates which are discharged from the body (e.g., blood, 
40 menses, and urine). The present invention, however, is not limited to the particular types or configurations of absorbent 
articles shown in the drawings. 

The sanitary napkin 20 has two surfaces, a liquid pervious body-contacting surface or "body surface" 20A and a 
liquid impervious garment surface 20B. The sanitary napkin 20 is shown in FIG. 1 as viewed from its body surface 20A. 
The body surface 20A is intended to be worn adjacent to the body of the wearer. The garment surface 20B of the san- 
45 itary napkin 20 (shown in FIG. 2) is on the opposite side and is intended to be placed adjacent to the wearer's under- 
garments when the sanitary napkin 20 is worn. 

The sanitary napkin 20 has two centerlines, a longitudinal centerline L and a transverse centerline T. The term "lon- 
gitudinal", as used herein, refers to a line, axis or direction in the plane of the sanitary napkin 20 that is generally aligned 
with (e.g., approximately parallel to) a vertical plane which bisects a standing wearer into left and right body halves 
so when the sanitary napkin 20 is worn. The terms "transverse" or lateral" used herein, are interchangeable, and refer to 
a line, axis or direction which lies within the plane of the sanitary napkin 20 that is generally perpendicular to the longi- 
tudinal direction. 

FIG. 1 shows that the sanitary napkin 20 also has two spaced apart longitudinal edges 22 and two spaced apart 
transverse or end edges (or "ends") 24, which together form the periphery 26 of the sanitary napkin 20. When the san- 
55 itary napkin 20 is worn, one of the end edges 24 will be oriented toward the front of the wearer, and one of the end 
edges 24 will be oriented toward the rear of the wearer. The end edge 24 oriented toward the front of the wearer is des- 
ignated 24A, and the end edge oriented toward the rear of the wearer is designated 24B. 

The sanitary napkin has two end regions, which are designated first end region 28 and second end region 30. A 
central region 32 is disposed between the end regions 28 and 30. The end regions 28 and 30 extend outwardly from 
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the edges of the central region 32 about 1/8 to about 1/3 of the length of the sanitary napkin. A detailed description of 
the central region 32 and the two end regions 28 and 30 is contained in U.S. Patent 4,690,680 issued to Higgins on Sep- 
tember 1, 1987. 

The sanitary napkin also has a longitudinally-oriented (or longitudinal central region 34 disposed along the length 
of at least a portion of the longitudinal centerline L, and longitudinal side regions 36 laterally outboard of the longitudinal 
central region 34. 

The sanitary napkin 20 can be of any thickness, including relatively thick, relatively thin, or even very thin. The 
embodiment of the sanitary napkin 20 shown in Figures 1-3 of the drawings is intended to be an example of a relatively 
thin sanitary napkin, preferably an "ultra-thin" sanitary napkin. It should be understood, Jiowever, when viewing these 
figures the number of layers of material shown cause the sanitary napkin 20 to appear much thicker than it actually is. 
An "ultra-thin" sanitary napkin 20 preferably has a caliper of less than about 3 millimeters. The thin sanitary napkin 20 
shown should also be preferably relatively flexible, so that it is comfortable for the wearer. 

FIG. 2 shows the individual components of the sanitary napkin. The sanitary napkin 20 of the present invention 
generally comprises at least four primary components. These include a liquid pervious topsheet 38, a liquid impervious 
backsheet (or "barrier means") 40, an absorbent core 42, and a fastener 44 for attaching the sanitary napkin to the 
wearer's panties. The absorbent core 42 is positioned between the topsheet 38 and the backsheet 40. 

The sanitary napkin 20 of the present invention can also be provided with any optional additional components. Tho 
optional components may include, but are not limited to one or more wicking layers 46 (such as the aquisition layer or 
the "secondary topsheet" shown in FIG. 6), an optional interliner 48 (FIG. 51), side flaps 52 (FIG 5), and a removable 
cover'strip or release liner 50 (FIG. 2). The wicking layer 46 may be positioned between the topsheet 38 and the absorb- 
ent core 42. As shown in FIG. 51, the optional interliner 48 is positioned between the absorbent core 42 and the back- 
sheet 40. The side flaps or "wings" 52 are folded around the crotch portion of the wearer's panties. (The wearer s 
panties or undergarments are designated U in the drawings.) The removable release liner 50 covers the fasteners 44 
when they comprise adhesives. This keeps the adhesives from sticking to surfaces other than the crotch portion of the 
undergarment prior to use of the sanitary napkin 20. 

The extensibility of the sanitary napkin 20 is shown in Figure 4. The term "extensible", as used herein refers to arti- 
cles that can increase in at least one of their dimensions in the x-y plane. The x-y plane is a plane generally parallel to 
the faces of the sanitary napkin 20. The term extensible includes articles that are stretchable and elastically stretchable 
(defined below). The sanitary napkin 20 shown in Figure 4 is preferably extensible both in length and width. The sanitary 
napkin 20, in other embodiments however, may only be extensible in one of these directions. Preferably, the sanitary 
napkin 20 is extensible at least in the longitudinal direction. 

The sanitary napkin 20 may in some preferred embodiments, in addition to being extensible, also be stretchable. 
The term "stretchable", as used herein, refers to articles that are extensible when stretching forces are applied to the 
article and offer some resistance to stretching. 

More preferably still, the sanitary napkin 20 may be elastically stretchable. The terms "elastically stretchable" or 
"elastically extensible" are intended to be synonomous. These terms are illustrated in Figure 4. These terms, used 
herein, mean that when the stretching forces designated "F" are removed, the sanitary napkin will tend to return toward 
its unextended or unstretched dimensions (or "original" dimensions) Ly and Wy. The sanitary napkin 20 need not return 
alt the way to its unstretched dimensions, however. It may, as shown in Figure 4, return to relaxed dimensions (such as 
L R and Wr) between its unstretched dimensions and extended (or stretched dimensions) L s and W s . 

Making the sanitary napkin elastically stretchable will reduce the undesirable tendency of the sanitary napkin to 
gather longitudinally inward (i.e., bunch longitudinally) when forces which tend to stretch the sanitary napkin are 
removed. This is particularly true when the wearer's panties contract. 

2. Extensibility of Preferred Sanitary Napkin Embodiments. 

A. Introduction. 

The sanitary napkin 20 can be in the form of many different embodiments. 

These embodiments may be placed into at least four general categories for purposes of discussion. The first cate- 
gory deals with the type of forces used to extend the sanitary napkin. The first category is comprised of two sub-cate- 
gories: (a) sanitary napkins that depend on manipulation by the user for their extensibility; and (b) sanitary napkins that 
need only be subjected to the typical forces encountered during use for their extensibility. Both types of sanitary napkins 
are within the scope of the present invention. 

A second category is based upon whether or not an appreciable amount of force is required to extend the sanitary 
napkin. The sanitary napkin embodiments in the second category can be categorized as: (a) sanitary napkins that 
require some appreciable amount of force to extend; and (b) sanitary napkins that can be extended with very little force. 
Both types of sanitary napkins are within the scope of the present invention. 
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The third category relates to which components of the sanitary napkin are extensible. The sanitary napkin embod- 
iments in the third category fall into two basic sub-categories: (a) sanitary napkins that are comprised of all extensible 
components; and (b) sanjtary napkins that are comprised of some extensible components and some inextensible com- 
ponents. Examples of sanitary napkins in the second sub-category include, but are not limited to: (i) sanitary napkins 
having an extensible backsheet with an inextensible topsheet and absorbent core; and (ii) sanitary napkins having an 
extensible topsheet and backsheet that form an extensible bag around an inextensible absorbent core. 

The fourth category relates to whether the sanitary napkin is generally extensible, or is generally inextensible and 
is associated with some type of extensible element. The fourth category is comprised of at least two sub-categories: (a) 
sanitary napkins that are provided with extensible components; and (b) sanitary napkins adapted to extend by associ- 
ating them with some type of extensible element. Examples of the second sub-category are sanitary napkins with 
extensible attachment elements. Again, both types of sanitary napkins are within the scope of the present invention. 

the categories may encompass subject matter that overlaps into other categories. Other categories and sub-cat- 
egories exist as well. The overall extensibility characteristics are described below, rt should be understood, however, 
that the overall extensibility characteristics will often depend on the sub-categories into which the sanitary napkin falls. 

*■ • 

b. Extensibility Characteristics. 
(1) Amount of Extensibility. 

20 The sanitary napkin 20 is preferably capable of extending between about 110% to about 1 50% of its unextended 
length (and its unextended width). (That is, the sanitary napkin is capable extending between about 10 or 15% and 
about 50%.) More preferably, sanitary napkin 20 is capable of extending between about 120% to about 140% of its 
unextended length (and width). In other embodiments, the sanitary napkin 20 (or portions thereof) may be capable of 
extending greater or lesser amounts. 

25 The amount of extensibility preferably corresponds to the amount the wearer's panties can stretch. In other words, 
during wear the sanitary napkin 20 preferably extends about the same amount as the wearer's panties. It has been 
found that 20% stretch is adequate to account for most stretch induced to the wearer's panties by body motions. 

The forces required to extend the sanitary napkin and the other parameters associated with the extensibility of 
some preferred embodiments of the sanitary napkin 20 are summarized in the table in FIG. 8. The forces and other 

30 parameters in Table 1 (as noted above) are those associated with several preferred sanitary napkin embodiments. 

It is to be understood that absorbent articles having parameters that fall outside of those shown in Table 1 may also 
fall within the scope of the present invention in some circumstances. It is also to be understood that all of the limits and 
ranges specified herein include all narrower ranges and limits that are within the specified limits and ranges. Thus, for 
example, if a range is specified as being between about 125% and about 150%, all narrower ranges, such as between 

35 about 130% and about 140%, and between about 130% and about 150%, etc., may be claimed even though these lim- 
its and ranges are not separately listed. The forces are measured in accordance with the Test Methods described in 
Section 5 of this description. 

The table first provides values for the forces required to extend the sanitary napkin in the longitudinal direction. The 
sanitary napkin should preferably extend under the naturally occurring forces that cause the wearer's panties to stretch 
40 and move when the wearer moves. This will allow the sanitary napkin to stretch with the wearer's panties. The values 
in the table represent those forces. 

The percentages of longitudinal extension provided above (and other measurements in Table 1) are measured 
along the longitudinal centerline L of the sanitary napkin 20. Some portions of the sanitary napkin 20 may, however, 
extend more (or develop a force wail after greater extension) than the portions of the sanitary napkin that lie along the 
45 longitudinal centerline L 

Figure 8A shows that the portions of the sanitary napkin along the longitudinal edges 22 of the sanitary napkin 20 
may extend more than the portions lying along the longitudinal centerline L. In this embodiment, the parity fasteners 44 
on the garment-facing side of the sanitary napkin are affixed closely to the leg elastics of the wearer's panties, particu- 
larly in the corner regions 27. This greater extension occurs when the leg elastics of the wearer's panties stretch more 
so than the portions of the panties underlying the longitudinal centerline of the sanitary napkin. 

Figure 8A shows that the portions of the sanitary napkin lying along the longitudinal centerline L extend a distance 
"C". The portions of the sanitary napkin 20 lying along the longitudinal side edges 22 extend a greater distance "D". 
These portions of the sanitary napkin 20 lying along 'the longitudinal side edges 22 may extend up to 175% - 200% of 
their unextended length. 

55 The table in FIG. 8 indicates that the sanitary napkin may also (or alternatively) be extensible in width. Further, FIG. 
8 also indicates that the sanitary napkin may have an elastic "wall" (or "force wall") such that at a certain point, the 
forces required to further increase the length and/or width of the sanitary napkin greatly increase. These parameters 
are discussed more fully below. 
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The portions of the sanitary napkin which are capable of extending the amounts described herein, should prefera- 
bly contain some absorbent material. The absorbent material is preferably capable of holding at least about 0.05 gram 
of liquid per square cm. This is measured by dipping the absorbent material into distilled water, removing the sample 
from the wafer, and allowing the sample to drip for 30 seconds. This absorbent material may be absorbent core rnate- 
5 rial. Preferably, the absorbent material that is capable of extending comprises more than a single web of absorbent top- 
sheet material. 

An example of an embodiment which does not have absorbent material capable of extending is one in which the 
topsheet and backsheet extend (but are nonabsorbent), but the absorbent core does not. (Such an embodiment is not 
preferred because the extensible components do not include absorbent material. However, such a construction would 
10 still provide'^ degree of additional area coverage of the wearer's panties when extended.) 

(2) Force to Extend 

The set of figures in the second column of Table 1 are the amounts of force required to extend the sanitary napkin 
75 longitudinally. A set of figures is given for extending the sanitary napkin 25% and 40%. 

The sanitary napkin will preferably extend at least 25% of its length under forces of less than or equal to about 800 
grams, preferably less than or equal to about 400 grams, and most preferably less than or equal to about 300 grams. 

The sanitary napkin will preferably extend about 40 percent of its length under forces of less than or equal to about 
1 250 grams. More preferably, the sanitary napkin will extend about 40 percent of its length under forces of less than or 
20 equal to about 800 grams. The sanitary napkin will (although not specified in Table 1} most preferably extend about 40 
percent of its length under forces of less than or equal to about 600 grams. 

The set of figures in the third column of the table are the amounts of force required to stretch the sanitary napkin 
across its width (in terms of the test described later which utilizes a 1 .0 inch strip sample). The table is read in the same 
manner as for the longitudinal stretch. 
25 The sanitary napkin 20 may be extensible only in length or width. The sanitary napkin need not be extensible both 
longitudinally and in width. 

There are also some embodiments of the sanitary napkin of the present invention that may not fall within the ranges 
in the table. The sanitary napkin with the pull-out tab described in Section 4A below is a non-limiting example of such a 
sanitary napkin. The sanitar y napkin with the pull-out tab is designed to be extended by sliding out or folding out a tab, 
30 rather than by stretching a component of the sanitary napkin 20. The sanitary napkin with a pull-out tab falls into the 
category of sanitary napkins that can be extended with very little resistance. The sanitary napkin with trie pull-out tab, 
and certain other embodiments are still within the scope of the present invention even though they may fall outside 
some of the parameters set out in the table. 

35 (3) Minimum Force to Extend 

A minimum force to extend the sanitary napkin any appreciable distance (e.g., 5%, or more preferably 10%) is 
desired so that the sanitary napkin is easy to handle. A sanitary napkin with too low of a modulus of elasticity (that is, 
one that stretches too easily) is difficult for the user to handle and place into the panty. Such a sanitary napkin tends to 
40 become "stringy" similar to taffy. 

Preferably, a force of at least about 50 grams is required for the sanitary napkin to extend about 25% and a force 
of at least about 100 grams is required to extend the sanitary napkin about 40%. In more preferred embodiments, a 
force of at least about 100 grams will be required to extend the sanitary napkin about 25%. 

45 (A) Force Wall 

The sanitary napkin 20 preferably exhibits a stress-strain curve for longitudinal or lateral extension similar to that 
shown in FIG. 9. 

The sanitary napkin preferably extends relatively easily up to a desired amount, then develops a force wall which 
so prevents further extension under the forces normally encountered by the sanitary napkin during use and removal. 

The sanitary napkin need not have a force wall in all embodiments. Further, in embodiments where a force wall is 
provided, the force wall may only be provided to prevent further increases in the length or width of the sanitary napkin. 

Typically, rt is more important to provide a force wall to prevent further increases in length. This is because the san- 
itary napkin may be subjected to the greatest stretching forces along its length. 
55 The sanitary napkin is subjected to relatively large stretching forces in the longitudinal direction during removal of 
the napkin from the wearer's panties. A force wall prevents the sanitary napkin from stretching excessively during 
removal of the sanitary napkin from the wearer's panties. In addition, a force wall may be desirable since the length of 
the sanitary napkin is greater than its width, and, therefore, the sanitary napkin is capable of stretching a greater 
amount in the longitudinal direction than in the transverse direction. 
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Such a force wall may include, but is not limited to those which are intrinsic in the materials used in the components 
of the sanitary napkin 20 and those created as a result of its construction where mechanical "stops" are placed into the 
sanitary napkin to prevent extension beyond a certain point. 

The first type of force wall can, for example, be seen in a hypothetical film. The film may produce a force wall when 
5 stretched to a certain limit. For instance, the film may extend about 10% (i.e., 1 10% of its original dimensions) before 
reaching a point where it cannot be stretched further without substantial force. Typically, however, the film will have to 
be subjected to forces in excess of those desired herein to achieve this initial 1 0% extension unless it is made extensible 
as described herein. 

FIG. 10 shows an example of a mechanical "stop" 54. The schematic drawing depicts an extensible component 56. 

io The extensible component 56 could, as a nonrlimiting example, comprise an extensible absorbent core or an extensible 
backsheet The extensible component 56 has either an inextensible or less extensible restraining element 58 attached 
to it. The restraining element 58 is attached so that it is provided with slack or flaccid material which allows the core or 
backsheet to extend to a specified length, but no further without an appreciable amount of force. 

FIG. 1 1 shows an example of a laminate structure that can be used to provide the sanitary napkin with a stop or 

is force wall. The example shown could represent the backsheet. The backsheet 40 could be a laminate comprised of a 
stretch laminate film, such as stretchable adhesive film 60 laminated to a pre-stretched polyethylene film 62. The two 
films are laminated together when the pre-stretched film 62 is relaxed. When the backsheet 40 is stretched, it will easily 
stretch up to the pre-stretched length of the polyethylene film 62, but will extend no further without substantial force. 
The laminate structures that are used to provide the sanitary napkin with a stop or force wall need not be bonded 

20 across the entire interface between the component parts of the laminate. 

For example, a laminate could be formed of a pre-stretched material, such as an elastic film and an absorbent 
material, the absorbent material could be intermittently bonded to the pre-stretched film when the film is in its stretphed 
condition. The two components could be bonded at a plurality of lines, spots, or other locations. The components could 
be bonded by glue, thermal bonds, or any other suitable type of bond. 

25 The resulting laminate will form puckered areas when it is relaxed. It can have unidirectional stretch, bi-directional ^ 
stretch, or multi-directional stretch. The laminate will be able to extend to the pre-stretched dimensions of the elastic ' ~ 
film, but will extend no farther without substantial force. The laminate thus formed could be used as a combination struc- . • t ; 
ture that serves as one or more of the basic components of the sanitary napkin. 

so (5) Amount of Recovery (or Percent Set). 

The amount of recovery of the sanitary napkin can vary in different embodiments. Thus, upon extension to 125% 
or to 140% of its original length, the sanitary napkin need not return to its original length when the extending load is 
released. However, it is preferable if the sanitary napkin returns to less than 1 10% of its original length so that when the 
35 sanitary napkin extends, it will return as the panty material relaxes and/or the wearer's body moves, and will not bunch. 
Table 1 shows that in less preferred embodiments, the sanitary napkin may return to up to less than or equal to 125% 
of its original length when the extending load is released. * 

(6) Rate of recovery 

40 . . . 

If the sanitary napkin has the capability of recovering toward its unstretched dimensions, it preferably has a rela- 
tively low rate of recovery. A relatively low rate of recovery is desirable for several reasons. 

The sanitary napkin will fit best against the wearer's body when it slowly returns toward its unextended dimensions 
after it is stretched. The sanitary napkin can be gently held against the wearer's body and in conformity therewith by the 
45 forces that tend to return the sanitary napkin toward its unextended dimensions. The sanitary napkin can also have 
regions that, due to creep of the same, may not tend to return toward their original dimensions. These regions may also 
aid body fit. Thus, the sanitary napkin can be contrasted with conventional elastic materials such as LYCRA that have 
substantial tendencies to retract. 

A rapid recovery rate also makes the sanitary napkin undesirable from a consumer viewpoint in removing the san- 
so itary napkin from the panty. After use, the user will often rip the sanitary napkin out of the crotch region of her panties 
in a fairly aggressive manner. If the rate of recovery is too high, the sanitary napkin may tend to snap back toward the 
user during removal (i.e., like a rubber band). This is particularly important when the longitudinal extension of the san- 
itary napkin is greater than or equal to about 20%. 

The rate of recovery should be high enough, however, so the sanitary napkin will return to its recovered length or 
55 width within a few seconds (i.e., less than or equal to about 5 seconds). 

Preferably, the sanitary napkin will return to its recovered length or width at a rate in the range of about 0.5 
inches/sec. (about 1 .3 cmVsec.) to about 2 inches/sec. (about 5 cm./sec). 
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3. The Individual Components of the Sanitary Napkin . 

The individual components which may be suitable for various embodiments of the sanitary napkin 20 of the present 
invention will now be looked at in greater detail with reference to FIGS. 1-3. 



The topsheet 38 comprises a first liquid pervious component When the sanitary napkin 20 is in use, the topsheet 
38 is in close proximity to the skin of the user. The topsheet 38 is preferably as compliant, soft feeling, and non-irritating 
to the user's skin as possible. The topsheet 38 should further exhibit good strikethrough and a reduced tendency to 
rewet, permitting bodily discharges to rapidly penetrate it and flow toward the core 42, but not allowing such discharges 
to flow back through the topsheet 38 to the skin of the wearer. 

The topsheet 38 has two sides (or faces or surfaces), including a body-facing side 38A and a garment-facing side 
(or core-facing side) 38b. The body-facing side 38A of the topsheet 38 generally forms at least a portion of the body- 
contacting surface ("body surface") 20A of the sanitary napkin 20. The topsheet 38 has two longitudinal edges 38C and 
two end edges 38D. 

(A similar numbering system will be used for the other components of the sanitary napkin. That is, the side of the 
component facing the wearer's body will be designated by the number of the component and a reference letter "A". The 
side facing the wearer's undergarments will be designated by the number of the component and the letter "B". Tho side 
and end edges will be designated by the number of the component and the reference letters "C" and "D' respectively.) 

A suitable' topsheet 38 may be manufactured from a wide range of materials including, but not limited to woven and 
nonwoven materials, apertured formed thermoplastic films, apertured plastic films, hydro-formed films, porous foams, 
reticulated foams, reticulated thermoplastic films, and thermoplastic scrims. 

Suitable woven and nonwoven materials can be comprised of natural fibers (e.g., wood or cotton fibers), synthetic 
or modified natural fibers (e.g., polymeric fibers, such as polyester, polypropylene fibers, and polyethylene or polyviny- 
lalcohol, starch base resins, polyurethanes, cellulose esters, nylon, and rayon fibers) or from a combination of natural 
and synthetic fibers. 

When the topsheet 38 comprises a nonwoven web, the web may be spunbonded, carded, wet-laid, meltblown, 
hydroentangled, combinations of the above, or the like. 

Apertured films are generally preferred for the topsheet 38 because they are pervious to liquids and, if properly 
apertured, have a reduced tendency to allow liquids to pass back through and rewet the wearer's skin. Suitable aper- 
tured films can be made of any of the materials specified in the publications that describe films and methods of making 
films which are incorporated by reference herein. 

Suitable films are described in U.S. Patent 3,929,135 issued to Thompson on December 30, 1975, US. Patent 
4,324,426 issued to Mullane et al. on April 13, 1982, U.S. Patent 4,342,314 issued to Radel et al. on August 3, 1982, 
U.S. Patent 4,463.045 issued to Ahr, et al. on July 31 , 1 984, and U.S. Patent 5,006,394 issued to Baird on April 9, 1 991 . 
Additional suitable formed and hydro-formed films are described in U.S. Patents 4,609,518, 4,629,643, 4,695,422, 
4,772,444, 4,778,644, and 4,839,216 issued to Curro, et al., and in U.S. Patent 4,637,819 issued to Ouellette, et al. 

Still other materials suitable for use as a topsheet are described in U.S. Patent 4,775,579 issued to Hagy, et al. on 
October 4, 1988, U.S. Patent 4,798,604 issued to Carter on January 17, 1989, U.S. Patent 5,023,124 issued to Koba- 
yashi on June .1 1 , 1 991 , and in European Patent Application 0 304 61 7 A2 published March 1 , 1989 in the name of Suda, 
etal. 

In still other embodiments, the materials described in some of the above references (such as the stretchable poly- 
meric materials described in U.S. Patent 4,798,604 issued to Carter) could be made into the films described in other 
references. For instance, the stretchable polymeric materials described in U.S. Patent 4,798,604 could be made into 
the macroscopically expanded three dimensional plastic film having a substantially non-glossy surface described in 
U.S. Patent 4,463,045. 

In another embodiment shown in Figure 12, the topsheet 38 could comprise a structure comprising a nonwoven 
material or fabric 64 and an apertured film such as three dimensional apertured plastic film 66. The nonwoven material 
provides the topsheet with an improved, less plastic-like feel. 

In one preferred version of the embodiment shown in Figure 1 2, the nonwoven material 64 has a basis weight from 
about 1 to about 40 g/sq. m., more preferably from about 8 to about 12 g/sq. m. One preferred nonwoven material com- 
prises a carded thermally dot bonded polypropylene web. Some preferred nonwoven fabrics are manufactured by the 
Fiberweb Group of Simpsonville, South Carolina under the trademarks CELESTRA and HOLMESTRA. 

The plastic film 66 is a thermoplastic material provided with a multiplicity of tapered capillaries 39 in a manner, size, 
configuration, and orientation set forth in U.S. Patent 3,939,135 issued to Thompson. The film is treated with a sur- 
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(1) General Characteristics of Preferred Topsheet Materials. 
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factant such as ATMER 645 manufactured by ICI Specialty Chemicals. Preferably, the surfactant is incorporated into tho 
polyolefin resin pellets from which the film is made. 

The nonwoven fabric 64 and the apertured plastic film 66 may be integrally formed into a composite structure such 
as that shown in FIG. 1 2 by embedding the fibers of the nonwoven material into the thermoplastic film when the latter 

5 is in a molten condition using a vacuum lamination process. Such a topsheet is described in greater detail in U.S. Patent 
Application Serial No. 07/794,745 filed by Aziz, et al. on November 19, 1 991 . In alternative embodiments, the nonwoven 
fabric and the film may be placed into a face-to-face relationship. The two components are preferably secured to eadv 
other in these latter embodiments. Suitable methods for securing the two components include, but are not limited to 
. adhesives, fusion including heat bonding and/or pressure bonding, ultrasonics, and dynamic mechanical bonding. 

w Figure 13 shows that in still other embodiments, the topsheet 38 may comprise a fiber-entangled film. The term 
"fiber-entangled film" refers to apertured films haying fibers entangled in and around their apertures. 

the apertured film 68 of such a topsheet could comprise any of the films or scrims described herein. One particu- 
larly suitable apertured film 68 for use in such a topsheet is disclosed in U.S. Patent 4,463,045 and ring-rolled (as 
described below) to provide it with a degree of extensibility. The film 68 can be ring rolled before or after the entangle- 

15 ment of the fibers. 

. The film 68 has nonwoven fibers 70 loosely mechanically or thermo-mechanically entangled therewith. The fibers 
70 are preferably entangled along or from the direction of either the body-facing side 38A, or the core-facing side 38B. 

The fibers 70 could be mechanically or thermo-mechanically entangled with the film 68 by any suitable process. For 
instance, the fibers 70 could be meltblown onto the film, spunbonded onto the film, carded onto the film, thermo- 
20 mechanically entangled with the film such as being flocked or meltblown on the plastic film while the film is still in its 
molten state, or hydro-entangled with the film. One suitable meltblowing process is disclosed in Exxon U.S. Patent 
3,978,185 issued to Buntin, et al. 

The fibers 70 may be either hydrophilic or hydrophobic. Suitable hydrophilic fibers may be formed from intrinsically; 
wettable fibers such as nylon co-polymers comprising a nylon component and a hydrophilizing component. Such a 
25 material is commercially available from Allied Signal Inc. under the trade designation Hydrof il SCFX. 

In a preferred embodiment, the fibers 70 are of a thermoplastic synthetic nature. Suitable polyethylene fibers are 
available from the Dow Chemical Company under the trade designation ASPUN, and polypropylene fibers are available 
from.the Exxon Corporation under the trade name ESCORENE 3,400 and 3,500 series. 

Once formed, the fiber-entangled film structure is preferably treated by any known methods to render it hydrophilic. 
30 Such process will allow the apertures 39 of the film to better handle liquids. The composite structure may be ring-rolled 
after these treatment processes. 

The fiber-entangled topsheet 38 material provides more intimate contact between the apertured film 68 and the 
nonwoven fibers 70. This can create advantages of improved liquid transport through the film 68 to the fibers 70 and 
the underlying layers. It may also provide improved comfort if the fibers lie along the body-facing side 38A of the top- 
35 sheet 38. It can also provide improved comfort when fibers lie along the core-facing side 38B of the topsheet 38 since 
the film 68 portion of the topsheet 38 will be less likely to separate from the underlying entangled fibers 70 and move 
into the crevices of the wearer's body. 

(2) Alternative Ways of Providing the Topsheet With Extensibility. 

40 ■ 

There are several basic ways of providing the topsheet materials described above with extensibility. A non-limiting 
number of these ways are described below. 

One way of making the topsheet 38 extensible is by performing a mechanical operation, such as pleating, corrugat- 
ing, or ring rolling on the topsheet material to provide folds in the topsheet that are able to open when the topsheet is 
45 stretched. Such a process can be performed on many of the topsheet materials described above. 

In one preferred embodiment of the present invention, the topsheet 38 is made in accordance with U.S. Patent 
4,463,045 and ring rolled to provide it with a degree of longitudinal extensibility. • 

Such a topsheet is described in the following patent applications which were filed on July 23, 199I: U.S. Patent Appli- 
cation Serial No. 07/734,404 filed in the names of Thompson, et al.; U.S. Patent Application Serial No. 07/734,392 filed 
so in the names of Thompson, et al.; and, U.S. Patent Application Serial No. 07/734,405 filed in the names of Buenger, et 
aLThese patent applications may be referred to collectively as the "Capillary Channel Fiber patent applications. 

Suitable processes for ring rolling or "pre-corrugating" are described in U.S. Patent 4,107,364 issued to Sisson on 
August 15, 1978. U.S. Patent 4,834,741 issued to Sabee on May 30, 1989 and in co-pending, commonly assigned U.S. 
Patent Application Serial No. 07/662,536 filed by Gerald M. Weber et al. on February 28, 1991 , U.S. Patent Application 
55 Serial No. 07/662,537 filed by Kenneth B. Buell et al. on February 28, 1991, and U.S. Patent Application Serial No. 
07/662,543 filed by Gerald M. Weber et al. on February 28, 1991 (collectively referred to herein as the "Ring Rolling" 
patent applications). 
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The fold lines in the corrugations of a ring rolled topsheet should run in the transverse direction so the topsheet is 
longitudinally extensible. In other embodiments, the fold lines could run in the longitudinal direction, both directions, 
and/or other directions. The topsheet 38 will be extensible in directions perpendicular to the fold lines. 

Figure 14 shows that in other embodiments, the topsheet 38 could be comprised of a nonwoven material having 
5 fibers 78 generally oriented in a direction perpendicular to the direction of the desired stretch. Th6 topsheet, for 
instance, could be comprised of fibers generally oriented in the transverse direction to provide extensibility in the longi- 
tudinal direction. 

Figure 15 shows another alternative topsheet embodiment. In Figure 15, the topsheet 38 is bonded to an underly- 
ing acquisition layer 46 by the type of individual fusion bonds 72 shown in Figure 5. In the embodiment shown in Figure 
10 : 15, the acquisition layer 46 is stretched before it is fused to the topsheet 38. The topsheet 38 and acquisition layer 46, 
thus : form a laminate. When the stretched laminate is relaxed, the laminate has tufted areas 74 formed therein between 
bonded areas 72 and valleys 76 formed at the bonds. 

' The embodiment shown in Figure 15 provides a key advantage. It (and its various alternative embodiments) allows 
a stretchable laminate to be formed from materials that are not ordinarily thought of as being stretchable. The apertured 

is plastic film topsheet 38, for instance, is not normally thought of as being extensible. However, the topsheet 38 is pro- 
vided with a degree of extensibility when it is secured to a layer such as the acquisition layer 46 after the acquisition 
layer 46 has been extended and the two component materials are thereafter relaxed. 

The tufted areas 74 in such a laminate can also provide certain benefits. The tufted areas 74 are typically soft. They 
will also place the absorptive fibers of the acquisition layer 46 closer to the wearer's body than the nontufted bonded 

20 areas. This construction may also enhance absorption (particularly at the tufted areas 74). 

In other alternative embodiments, both the topsheet 38 and the acquisition layer 46 can be stretched prior to fusing 
the same together. 

In other embodiments, the topsheet 38 can be made extensible by forming it from extensible, or more preferably, 
stretchable materials. The topsheet 38 can, for instance, be an apertured film made of a polyethylene/Kraton blend 
25 such as Exxon film EXX-7 available from the Exxon Corporation. This will yield a stretchable material without any * 
mechanical manipulation. 

In other embodiments, the topsheet materials can include low basis weight nonwovens (nonwoven material hav- 
ing a basis weight from about 18 to about 25 grams per square meter). An example of such a non-woven matsrial is 
manufactured by Veratec, Inc., a Division of International Paper Company, of Walpole, Massachusetts under the desig- 
30 nation P-8. 

In other embodiments, the topsheet could be comprised of a thermo-formed mass of fibers or hydroentangled non- 
wovens. 

Figure 16 shows that in still other embodiments, the topsheet 38 could have elastic structural components. One 
example of such a structure is a net, screen, or scrim 80 comprised of elastic ribs 82. An example of such a structure 
35 is disclosed in U.S. Patent 4,062,995 issued to Korpman December 13, 1977. The net could have square-shaped or 
diamond-shaped apertures 84 between its ribs. Such a structure is generally stretchable in all directions. Elastic or ine- 
lastic fibers 86 could be added or adhered to the net. 

The topsheet 38 can, in still other alternative embodiments, be manufactured into a structure that is capable of 
stretching in more than one direction from materials that are only capable of stretching in one direction. 
40 FIG. 1 7 shows an example of a process that can be used for this purpose. The left side of FIG. 1 7 shows a conven- 
tional process that could be used for cutting a web of stretchable material 88 into individual topsheets 38. The web 88 
runs in the machine direction (MD). This is also the direction the web 88 stretches. 

The right side of FIG. 17 shows a process of creating a multi-directional stretch topsheet by cutting the web of 
stretchable material at an angle (or on a "bias" to the machine direction). In a variation of this process, the web could 
45 be fed in at an angle and cut in the same direction as shown in the conventional process. The resulting cut topsheet 38 
will be able to stretch in two directions as shown by the arrows near the cut topsheets. 

Figure 17A shows that in still other embodiments, an apertured film topsheet 38 can be provided with apertures 39 
having a geometry that is conducive to allowing the topsheet 38 to stretch in a particular direction. 

In still other embodiments, the topsheet 38 could be slit for extensibility as described below for the absorbent core. 
so In still other embodiments (shown in FIG. 1 7B), the topsheet 38 can comprise a reversibly necked material. Revers- 
ibiy necked materials generally comprise materials that increase in width (rather than decrease) when extended longi- 
tudinally. Such materials are useful in sanitary napkins because they are not subject to the reduction in their ability to 
cover a given area of the crotch of the wearer's panties when the sanitary napkin is stretched. In fact, their ability to 
cover the crotch area will increase when they are stretched. As shown in Figure 17B, if this increase in width is great 
55 enough, these materials can be used to form flap-like structures when the sanitary napkin is stretched. 

One suitable way of creating a reversibly necked material is described in U.S. Patent 4,965,122 issued October 23, 
I990 to Morman. 
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(3) Additional Steps : 

In addition to the above, in preferred embodiments of the present invention, at least a portion of the topsheet 38 is 
treated with a surfactant This can be accomplished by any of the common techniques well known to those skilled in the 
5 art. • 

Suitable methods for treating the topsheet 38 with a surfactant are described in a number of references, including 
U.S. Patents 4,950,264 and 5,009,653 issued to Osborn, and in U.S. Patent Application Serial No. 07/794,745 filed by 
Aziz, et al: on November 19, 1991 . The latter patent application teaches treating the apertured film component of a non- 
woven/apertured thermoplastic formed film topsheet with a surfactant. The surfactant is preferably incorporated into the 
w resin used.to make the thermoplastic formed film. 

. Treating the topsheet 38 with a surfactant renders the topsheet 38 more hydrophilic. This results in liquid penetrat- 
ing the topsheet 38 faster than it would if the surface were not treated. This diminishes the likelihood that body fluids 
will flow off topsheet 38 rather, than being drained through the topsheet 38. 

In addition, in preferred embodiments, the inner surface 38B of topsheet 38 is secured in contacting relation with 
is an underlying absorbent layer. This contacting relationship results in liquid penetrating topsheet 38 faster than if the top- 
sheet 38 were not in contact an absorbent component. However, it is not absolutely necessary to bond the face of the 
topsheet 38 to the face of the underlying layer. 

The topsheet 38 can be maintained in contact with an underlying absorbent component by applying adhesives 
between the topsheet and the underlying component, by entangling the fibers of the underlying layer with the topsheet, 
20 by fusing the topsheet 38 to an underlying absorbent layer by a plurality of discrete individual fusion bonds, or by any 
means known in the art. .* . * ? 

FIGS. 5 and 7 show a preferred type of fusion bond which forms bonded areas which provide structures with drain- 
age passageways for liquids to pass through to the underlying absorbent material. These preferred fusion bonds are 
described in greater detail in U.S. Patent Application Serial No. 07/810,774 filed in the names of Cree, et al. on Decern-. . « 
25 ber 1.7. 1991. . ■.'*•.• • • • - r • 

B. The Absorbent Core - uz. 

•i* .' • * . * . . . ■■ 

(1) General Characteristics of Preferred Absorbent Core Structures . 

30 

The absorbent core 42 is positioned between the topsheet 38 and the backsheet 40. The absorbent core 42 pro- • 
vides the means for absorbing menses and other body fluids. 

The absorbent core 42 need not have an absorbent capacity much greater than the total amount of fluid anticipated 
to be absorbed. The absorbent core 42 is generally compressible, conformable, and non-irritating to the user's skin. It 
35 can comprise any material used in the art for such purpose. Non-limiting examples include natural materials such as 
comminuted wood pulp which is generally referred to as airfelt, creped cellulose wadding, hydrogel-forming polymer ^ 
gelling agents, modified cross-linked cellulose fibers (described below), capillary channel fibers, absorbent foams, 
absorbent sponges, synthetic staple fibers, polymeric fibers, peat moss, or any equivalent material or combinations of . 
materials. 

40 The polymeric gelling agents listed above may also be referred to as "absorbent gelling materials" or "superabsorb- 
ent materials". Polymeric gelling agents are those materials which, upon contact with liquids such as water or other 
body liquids, imbibe such liquids and thereby form hydrogels. In this manner, liquids discharged into the absorbent core 
42 can be acquired and held by the polymeric gelling agent, thereby providing the articles herein with enhanced absorb- 
ent capacity and/or improved liquid retention performance. 

45 The polymeric gelling agent which is employed in the absorbent core 42 will generally comprise particles 41 of a 
substantially water-insoluble, slightly cross-linked, partially neutralized, hydrogel-forming polymer material. The term 
"particles", as used herein, can refer to particles in any form, such as in the form of pellets, flakes, or fibers. 

The general characteristics of one basic type of absorbent core 42 (including, but not limited to the preferred types 
of polymer materials used therein, and types of methods which can be used for preparing these polymer particles) are 

so described in greater detail in U.S. Patent 5,009,653 issued to Osborn and the patents incorporated by reference in that 
patent, the disclosures of which are all incorporated by reference herein. (The absorbent cores 42 described herein 
need not include superabsorbent material particles, however.) 

Suitable cross-linked cellulose fibers for the absorbent core are described in U.S. Patent 4,888,093, issued Decem- 
ber 19, 1989 to Cook, etai.; U.S. Patent 4,822,543. issued April 18, 1989 to Dean, etal.; U.S. Patent 4,889,595, issued 

55 December 26, 1989 to Schoggen, et al.; U.S. Patent 4,898,642, issued February 6, 1990 to Moore, et al.; and U.S. Pat- 
ent 4,935,022 issued June 19, 1990 to Lash et al.; EPO Patent Application Publication Nos. 0 427 316 A2 and 0 427 
31 7 A2 published in the name of Herron, et al. on May 1 5, 1 991 ; and EPO Patent Application Publication No. 0 429 1 1 2 
A2 published in the name of Herron, et al. on May 29, 1 991 . 
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Suitable capillary channel fibers (that is, fibers having channels formed therein, preferably, on their exterior sur- 
faces) for the absorbent core are described in greater detail in the Examples provided below, in EPO Patent Application 
0 391 ,814 published October 10, 1990, and in the aforementioned Capillary Channel Fiber patent applications. 

Suitable absorbent cores comprising foams are described in U.S. Patent Application Serial Nos. 07/743,839, 
07/743,950, 07/743,947, and 07/830,159 (P&G Case Nos. 4451, 4452, 4453, and 4453R) The first, third and fourth 
applications listed were filed in the names of DesMarais, et al. The second application listed was filed in the name of 
Young, etal. The first three applications were filed on August 12, 1991, and the fourth on February 12, 1992. Additional 
cores comprising foams are described in European Patent Application 0 293 208 B1 . 

Absorbent cores comprising sponges are described in U.S. Patents 3,512,530, 3,954,493 and French Patent 
2,203,827. 

Additional suitable absorbent cores that can be provided with extensibility are described in the following references: 
U.S. Patents 4,773,903 and 4,865,596 issued to Weisman, et al. on September 27, 1988 and September 12, 1989, 
respectively. These patents disclose composite absorbent structures comprising webs of entangled blown microfibers. 
substantially nonabsorbent crimped staple fibers, particles of hydrogel-forming polymeric gelling agents and a 
hydrophilizing agent. 

Other suitable absorbent core materials comprise mixtures of melt blown elastic fibers and absorbent materials. 
One such core material comprises a hydro-entangled composite of cotton and melt blown fibers known as product 
#7102-102 available from Fiberweb of Simpsonville, South Carolina. In other embodiments, the cotton could be 
replaced with other, absorbent materials such as FSA fiber Type 101 or 102 available from Courtaulds Fibers, Ltd. West 
Midlands. England.? Alternatively, two plies of a material such as the above product #7102-102 could be laminated 
together with a particulate polymeric gelling agent in between and provided with extensibility to produce a highly 
absorbent extensible laminate. 

In addition, the absorbent core 42 can be comprised of many materials described herein as being suitable for use 
as topsheets In order to be suitable, however, these materials must be absorbent or used in conjunction with some 
absorbent material. For instance, the absorbent core 42 could be comprised of a structure Similar to the elastic scrim 
shown in Figure 1 6 with absorbent fibers adhered thereto. 

(9} Providing the Absorbent Core With Extensibility 

There are many possible extensible absorbent core embodiments. These include, but are not limited to the embod- 
iments described below. The components of the embodiments described below can also be combined in any suitable 
manner to form additional embodiments. 

(a) Laminate? 

In one preferred embodiment shown in Figure 2, the absorbent core 42 is a laminate. The laminate is comprised of 
a layer of superabsorbent polymer material, such as in the form of particles 41 , disposed between two air-laid tissues, 
first and second tissue layers (or "upper" and "lower tissue layers) 43 and 47, respectively. 

The first and second tissue layers 43 and 47 provide containment of the superabsorbent polymer material, improve 
lateral wicking of the absorbed exudates throughout the absorbent core 42 and provide a degree of absorbency. The 
tissue layers 43 and 47 can be comprised of a single tissue web which is folded with the superabsorbent material par- 
ticles 41 between, or two separate sheets of the same (or different) tissue. 

A suitable laminate is a superabsorbent laminate known as WATER-LOCK L-535 available from the Grain Process- 
ing Corporation of Muscatine, Iowa (WATER-LOCK registered TM by Grain Processing Corporation). Such superab- 
sorbent laminates are disclosed in U.S. Patent 4,467,012, issued to Pedersen et al. on August 21 , 1984, U.S. Patent 
4,260,443, issued to Lindsay et al. on April 7, 1981, and U.S. Patent 4,578,068 issued to Kramer, et al. on March 25, 

1986. , . . , 

The laminate absorbent core 42 can be made extensible by making the same from tissue paper having between 
20% and 200% stretch (i.e., capable of extending between about 120% and 300% of its original length). Such tissue 
sheets can be made by a number of processes. The tissue paper may in one embodiment, be conventionally creped 
tissue. For example, the tissue paper may be a BOUNTY tissue that is run through a creping process. 

In other embodiments, the tissue may be made by a suitable variation of the process described in U.S. Patent 
4,191,609 issued to Trokhan on March 4, 1980, or by a suitable variation of the processes described in U.S. Patent 
4,529i480 issued to Trokhan on July 16, 1985, or the processes described in European Patent Application Publication 
Nos. WO 92/00414, WO 92/00415, and WO 92/00416 published January 9, 1992. In the latter cases, the tissue may be 
made extensible by one or more of the following procedures: adjusting the angle of the doctor blade to provide addi- 
tional creping; tailoring the characteristics of the paper's network region to allow a certain amount of stretch; or, by 
removing the paper web from the Yankee dryer earlier than ordinary before it is subjected to further drying to give it a 
creped effect. 
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In alternative embodiments, a tissue with no or very low initial crepe can be creped after lamination. The creping 
process in this case could occur by passing the laminate through two matched rolls such that they would yield a corru- 
gated laminate tissue with stretch in the range of 20% to 200% (capable of extending between about 120% and 300% 
of its original length). The corrugations should be perpendicular to the direction of desired stretch. 
5 in a related alternative embodiment, the laminate could be creped by adhering the laminate to a surface and crep- 
ing the laminate off the surface. This could be done in a manner similar to the step of removing the paper web from a 
Yankee dryer described in the aforementioned EPO patent applications. 

In another related embodiment, the laminate could be creped by pressing a pattern into it while the laminate is on - 
a flat surface. For instance, a pair of flat plates could be used to impress a pattern into the laminate similar to that shown 
w in U.S. Patent 4,578,068 issued to Kramer, et al. 

In alternative embodiments, the laminate can be cut or slit to provide an extensible absorbent core structure. Figure 
18 shows that in a particularly preferred embodiment the absorbent core 42 is a laminate as described above which is 
sifted or partially slitted for longitudinal extensibility. FIG. 19 shows an alternate absorbent core that is 3$ at the central 
region, and not at the end regions. Figure 20 shows an alternate absorbent core that has diamond-shaped apertures 
15 cut therein. Any other suitable shape or shapes of apertures can be used. . . 

Other types of slit absorbent materials are described in European Patent Application Publication Number 0 293 208 
B1 published by Lion Corporation on July 24, 1 991 . 

The longitudinal and end edges 22 and 24 of the sanitary napkin 20 are preferably sealed to pre/ent the wicking 
and expulsion of liquid or liquid-containing superabsorbent material from the napkin when it is extended Alternatively, 
20 the edges 42C and 42d of the absorbent core 42 may be sealed rather than sealing the edges of the entire sanitary 
napkin, the edges of the core 42 may, for example, be wrapped or covered by a tissue layer. In other alternative embod- ; 
iments, the edges of the tissue may be folded, or otherwise manipulated to prevent the wicking and expulsion of liquid * 
or liquid-containing superabsorbent material particles 41 from the core 42. All permanent seals around the perimeter of 
the sanitary napkin 20 should not break upon lengthening (i.e.. any seal is intended to remain for the duration of the use 
25 of the sanitary napkin.) 

In any of the laminate absorbent core embodiments described above, a sheet of other any other known absorbent ■ 
materials including, but not limited to peat moss, modified cross-linked cellulose fibers, or synthetic fibers could replace 
the cellulose fibers in one or more of the tissue layers. The basis weights of the tissue layers could also be varied 
between layers. 

30 

(b) Structures Containing Mixtures pf Absorbent Material? and Superabsorftent Materials. 

The absorbent core 42 could, instead of comprising a laminate structure, be comprised of a mixture of the absorb- 
ent materials and superabsorbent materials described above. 

35 For example, mixtures of superabsorbent materials with airfelt, modified cross-linked cellulose fibers cross-linked 
carboxy methyl cellulose such as that described in U.S. Patent 4,475,911 issued to Gellert on October 9, 1984, peat * : 
moss, or other absorbent materials can be used to make thin webs. These thin webs may then be creped, ring-rolled, ° 
slit, or otherwise manipulated as described herein to produce an extensible absorbent core 42. 

The superabsorbent material particles 41 can be distributed in any known manner in any of the embodiments 

40 described herein. The superabsorbent material particles 41 may be homogeneously blended with the absorbent mate- 
rials described herein. In other embodiments, the superabsorbent material particles can be distributed in a superab- 
sorbent material concentration gradient in the sanitary napkin. Known manners for establishing such a concentration 
gradient are described in European Patent Application No. 0 198 683 published October 22, 1986 in the name of 
Duenk, et al., U.S. Patent 4,699,823 issued October 13, 1987 to Kellenberger, et al. and U.S. Patent 5.009,650 issued 

45 to Bernardin on April 23, 199I. 

(c) Structures Containing Mixtures of Various Types of Fibers. 

The absorbent core 42 can comprise a mixture of various types of natural or synthetic fibers and particular super- 
50 absorbent materials. 

(i) Ttie "Blended" Core- 

Figures 21-23 show one particularly preferred absorbent core 42 that will be referred to as a "blended" core. This 
55 particular core arrangement is shown in a relatively thick sanitary napkin 20. It can, however, also be formed into a thin 
web for use in thin products. 

The blended absorbent core 42 comprises a batt of fibers, preferably in the form of a homogeneous blend of fibers. 
The blended core 42 is comprised of at least two groups (or types) of fibers. These include a first group (or type) of low 
denier, relatively short, hydrophilic fibers, and from about 5% to about 90% of higher denier (and is preferably about 
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10%), longer synthetic fibers that comprise a second group (or type) of fibers. The blend ratio of the two groups of fibers 
can be varied to produce the properties desired for different types of absorbent articles. (All percentages specified in 
this description are by weight unless stated otherwise.) 

The first group of fibers can comprise natural fibers such as cotton, cellulose, or other natural fibers. The first group 
of fibers can alternatively or additionally comprise synthetic fibers such as superabsorbent material fibers and capillary 
channel fibers mechanically or chemically modified natural fibers, including but not limited to, rayon, chemical thermal 
mechanical pulp (or "CTMP" or TMP"), ground wood, or cross-linked cellulose fibers. For one embodiment, the first 
group of fibers comprises airfelt. The fibers in the first group of fibers are either inherently hydrophihc. or they may be 
rendered hydrophilic by treating them in.any of the manners described previously to render them hydrophilic. 

Performance is improved by selecting a relatively stiff fiber which maintains a substantial portion of fts compression 
resistance when wetted. (That is. the fibers should have a high compressive modulus.) Preferably, the fibers selected 
are both compression resistant and wet and dry resilient (i.e.. they tend to both resist compression and to spring back 
when compressed). Cross-linked cellulose fibers are especially preferred for these criteria. (It is understood, however, 
that cross-linked cellulose fibers are sufficiently modified that they may no longer be considered as either cellufcRic, or 

75 as natural fibers, per se.) . u .. , 

The second group of fibers should also be of high compressive modulus and should maintain a relatively high mod- 

• ulus when wetted. The second group of fibers should also preferably be wet and dry resilient. Suitable fibers include 
but are not limited to synthetic fibers comprised of any of those materials specified below as being suitable tor use as 
the f ibers of the acquisition layer 46. (Fiber lengths, denier, etc. are. however, not necessarily the same. Some preferred 

so fiber lengths, etc. are described below.) ^ 

The fibers in the second group of fibers are preferably longer than the fibers in the first group of fibers. Preferably, 
the fibers in the second group of fibers are greater than or equal to about 1/4 inch (about 0.6 cm.) long, and are more 
preferably greater than or equal to about 1/2 inch (about 1 .3 cm.) long. The denier of the fibers in the second group of 
fibers are preferably greater than the denier of the fibers in the first group of fibers. The fibers in the second group of 

25 fibers preferably have a denier per filament of between about 6 and about 40. More preferably, the denier is between 
about 1 5 and about 30, and most preferably between about 1 5 and about 25. 

The fibers in the second group of fibers may be hydrophilic, hydrophobic, or partiaily hydrophilic and partially hydro- 
phobic: The fibers in the second group of fibers preferably have at least some hydrophilic component (preferably a cel- 
lulosic component). The fibers in the second group of fibers can be provided with a hydrophilic component in a number 

so of suitable ways. These include, but are not limited to coating or treating the fibers to render them, or at least their sur- 

faC ^uSle P s h ynttietic fibers are available from Eastman Kodak Textile Fibers Division Kingsport, TN as the KODEL 200 
and 400 Series. One suitable type of synthetic fiber is the KODEL 410 fiber. 

One particularly suitable type of synthetic fibers for use in the second group of fibers are crimped polyester fibers. . 
as A suitable polyester fiber is the KODEL 431 fiber. These KODEL fibers are preferably crimped at a crimping frequency 
of between about 5 and 7, preferably about 6, more preferably 6.3 crimps per linear inch (i.e., per 2.5 cm.). The fibers 
are preferably crimped at a crimping angle of between about 70» to about 91 •. preferably about 88". Crimping provides 
the fibers with improved resilience, among other desired properties. The fibers have a denier of 15 per filament and a 
length of about 0.5 inch (about 1 .3 cm.). They may be coated with a hydrophilic or hydrophobic finish by any suitable 
40 method known in the art. 

In an alternative embodiment, it is possible to replace the cellulose fibers in the first group of fibers with very short, 
low denier, synthetic fibers (with hydrophilic surfaces). The blended core 42 in this situation would consist of short, low 
denier, hydrophilic first group of synthetic fibers (such as polyester fibers coated with a proprietary permanently wetta- 
ble finish known as CELWET) and long, high denier second group of synthetic fibers. Polyester fibers coated with CEL- 
45 WET are available from the Hoechst Celanese Corporation of Charlotte, North Carolina. 

Such a blended core may also contain particles of hydrogel-forming polymer gelling agents to increase the absorp- 
tive capacity of the core. . * 

In one preferred embodiment the hydrogel-forming polymer gelling agents comprise "high-speed absorbent gel- 
ling materials The term "high-speed" absorbent gelling materials, as used herein, means those absorbent gelling mate- 
so rials that are capable of absorbing exudates at such a rate that they reach at least about 40%. preferably at least about 
50% and most preferably at least about 90% of their capacity in less than or equal to about 10 seconds. 

A suitable method for measuring the percent rate of capacity is described in U.S. Patent Application Serial Nos. 
07/637 090 and 07/637,571 filed respectively by Noel, et al. and Feist, et al. In alternative embodiments, it is also pos- 
sible for the high-speed absorbent gelling materials to be mixed with other types (or ordinary speed) absorbent gelling 
55 materials. 

Preferably, in the embodiment described immediately above, the high-speed absorbent gelling materials are in 
fibrous form. Fibrous superabsorbent materials (though not necessarily fibrous high-speed absorbent gelling materials) 
are discussed more fully in U.S. Patent 4,855,179. issued August 8. 1989. to Bourland. et al. 
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The term ?f ibrous absorbent gelling materials", as used herein, is intended to include absorbent gelling materials 
in the form of fibers that are comprised entirely of absorbent gelling material and bi-component fibers that are com- . 
prised at least partially of other materials which have their surfaces coated with absorbent gelling materials. A suitable 
fibroustrigh speed absorbent gelling material is known as FIBERSORB SA7000 formerly manufactured by Arco Chem- 
5 ical Company of Newton Square, Pennsylvania. Other suitable fibrous high speed superabsorbent fibers are the poly- 
acrylate-based fibers known as FSA fiber Type 101 , 102, 11 1, or 1 12 available from Courtlauds Fibers, Ltd. 

The effective utilization of hydrogel-forming polymer gelling agents is believed to be improved in such a blended 
core/ The use of higher concentrations of hydrogel-forming polymer gelling agents may also be possible. 

The blended 'absorbent core 42 is preferably compressed to a density of at least about 1 .5 g/cubic inch (about 0.09 
10 g/cm 3 ). .The blended core 42 may be compressed to densities at least as high as about 4.0 g/cubic inch (about 0.25 
g/cm 3 ) to improve fluid wicking while still maintaining good softness and flexibility. (The density values specified above 
do not Include the weight of any particles of absorbent gelling material.) Densification may be applied to the entire 
absorbent core 42 or only to selected portions. Patterned densrfication allows tailoring of the fluid handling properties 
to a specific need. For example, the density may be very low in the fluid target area to maximize fluid acquisition speed, 
75 and density may be very high near the core edges to maximize fluid wicking. 

In one particularly preferred embodiment, the improved absorbent core 42 is an air-laid blend comprised of approx- 
imately '15% of 0.5 inch long, 1 5 denier per filament crimped polyester fibers and approximately 85% of cross-linked cel- 
lulose ftoers compressed to a density of about 1 g/cubic inch (about 0.06 g/cm 3 ). 

The blended absorbent core 42 can be used as the entire core or it can be used as one or more layers in a layered 
20 construction. The blended absorbent core 42 can be used with or without an acquisition layer. 

Figures 21 -23 show an example of a core 42 in which layers of core material are used to produce a "profiled" san- . 
itary napkin 20. The profiled sanitary napkin 20 is thicker in the center of the sanitary napkin and tapers so it becomes 
thinner toward the edges 22 and 24. Figures 22 and 23 show that such a profiled sanitary napkin 20 can be made by 
stacking layers having relatively large length and width dimensions on top of those with smaller length and widths (or 7 
25 vice versa). 

In a layered construction, one or more layers can consist of all cellulose or cellulose/hydrogel-forming polymer .* 
material blends. The layers could also have differing fiber and/or absorbent gelling material content or composition. For {*. 
example, a higher percentage of absorbent gelling material could be provided in the lower layers to provide additional 
liquid storage capacity. . . : 

30 In other embodiments, elastic fibers may be included in the second group of fibers. Suitable elastic fibers include 
melt blown fibers, such as those included in the hydro-entangled melt blown fiber and cotton composite known as prod- 
uct #7102-102 available from Fiberweb, or fibers made of a poiyethyiene/Kraton blend, such as the material used to 
make Exxon film EXX-7. 

35 (ii) Ot her T ypes of Cores- 

Other core structures that provide extensible properties include unbonded nonwoven structures of synthetic fibers &»\ 
or various woven structures. 

For instance, nonwovert structures including fibrous superabsorbent materials such as Hbersorb can be combined 
40 with various synthetic fibers to produce absorbent cores. These nonwoven structures can be made extensible by utiliz- 
ing various patterns of bonding and fiber lay down. 

The stretch properties of these nonwoven structures can be enhanced by any of the different methods described 
herein. Suitable methods for enhancing the extensibility of stretch include, but are not limited to ring rolling, including 
elastic fibers within the core, and including fibers that are crimped or curled that are capable of being extended (such 
45 as those shown in Figures 58 and 59) for extensibility. 

One suitable structure comprises the aforementioned melt blown elastic fibers and cotton Fiberweb product #71 02- 
102 with superabsorbent material. The superabsorbent material could be in either particulate or fibrous form. In other 
alternative embodiments, the structure could contain modified cross-linked cellulose fibers. The cross-linked cellulose 
fibers could be added to the unbonded elastic fibers and superabsorbent material. In other embodiments, the cross- 
so linked ftoers could replace the elastic fibers (if the cross-linked fibers are irrtrinsicly extensible), or the superabsorbent 
material. 

(3) Providing the Core with Elasticity. 

55 The absorbent core 42 may be made not only extensible, but elastically extensible in any of the embodiments 
described in this specification. 

The absorbent core 42 may be made elastically extensible even though it has no elastic properties of its own. The 
absorbent core 42 can be made elastically extensible by attaching it to an elastic backsheet or topsheet so that the 
absorbent core 42 will extend and retract with the elastic topsheet or backsheet. 
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The sanitary napkin (or other absorbent article) 20 could also include any additional absorbent layers or other com- 
ponents such as are described in the patents incorporated by reference. For example, the absorbent article may com- 
prise an acquisition layer or patch of cross-linked cellulose fibers positioned between the topsheet 38 and the absorbent 
core 42. 4 

5 *' 

C. The Backsheet 

(1) General Characteristics of Preferred Backsheet Materials. 

10 The badksheet 40 is impervious to liquids and, thus, prevents body fluids from soiling the clothing of the user. A 
suitable backsheet 40 may be manufactured from a wide range of materials. Suitable materials include embossed or 
nonembossed polyethylene films and laminated tissue. 

Suitable polyethylene film are manufactured by Monsanto Chemical Corporation and marketed in the trade as Film 
No. 8020, by Clopay Corporation of Cincinnati, Ohio under the designation P18-0401 , and by Tredegar Film Products 

76 of Terre Haute, Indiana under the' designation XP-39385. 

In one. alternative embodiment of the sanitary napkin 20 (typically in which the topsheet 38 overlays only the main 
body portion 21 and does not extend out to form the top surface of the flaps, if any), the backsheet 40 may be comprised 
of two layers. In such a case, the backsheet 40 may comprise a first layer of lofted material disposed on the core-facing 
side 40A of the backsheet. The purpose of the first layer is to provide a comfortable, non-irritating surface against the 

20 body of the wearer. 

The lofted layer may be comprised of any suitable material, such as a nonwoven material. Preferably, the lofted 
layer comprises a hydrophobic nonwoven material. 

The second layer may be disposed on the garment side 40B of the backsheet 40, and may comprise a fluid imper- 
vious film. A low density polyethylene material about 0.01 to about 0.05 millimeters in thickness, preferably about 0.02 

25 millimeters in thickness, has been found to work well as this second layer. A polyethylene film, such as is sold by the 
Ethyl Corporation, Visqueen Division, under model XP-39385 has been found particularly well suited for this second 
layer. The backsheet 40 may also be made of a soft, cloth-like material which is hydrophobic relative to the topsheet 38. 
A polyester or polyolefinic fiber backsheet 40 has been found to work well. A particularly preferred soft, cloth-like back- 
sheet 40 material is a laminate of a polyester nonwoven material and a film such as described in U.S. Patent 4,476,180 

30 issued to Wnuk on October 9, 1984. 

(2) Providing the Backshefl With Extensibility 

There are many possible types of extensible backsheets. These include, but are not limited to the embodiments 
35 described below. 

Generally, many of the techniques described above for providing the topsheet with extensibility may also be used 
to create an extensible backsheet 40. Thus, the backsheet materials can be made extensible by performing a mechan- 
ical operation, such as pleating, corrugating, or ring rolling the backsheet material. The backsheet 40 may be made 
extensible by forming it from a film made of a stretchable material such as Exxon film EXX-7 described above. 
40 Typically, however, the films and the like used in constructing the backsheet 40 are unapertured, or if apertured, 
provided with open areas, or the like, are made liquid impervious by covering the open areas, closing the open areas, 
reducing the size of the open areas, or otherwise. 

A particularly preferred extensible backsheet 40 is an extended adhesive film Formula #198-338 manufactured by 
the Findley Adhesives Company of Wauwatosa, Wisconsin. The Findley adhesive film is a fluid impervious film capable 
45 of extending 200 - 300%. It is preferred because it is also elastically extensible. 

This film can be used "as is" in the sanitary napkin 20. One side of the adhesive film can be adhered to the gar- 
ment-facing, side 42b of the absorbent core 42. The other side will comprise the garment-facing side 40B of the back- 
sheet 40, and may be used as a panty fastening adhesive. 

Alternatively, the side of the adhesive film that forms the garment-facing side 40B may have its adhesive surface at 
so least partially covered (or "blocked" to eliminate its adhesive characteristics). The adhesive body-facing side 40A of the 
backsheet can also be at least partially blocked. 

The exposed adhesive can be blocked in a number of suitable ways. These include, but are not limited to attaching 
a layer of nonadhesive material to cover the exposed adhesive, and brushing or sprinkling a powdered material such 
as talcum powder or corn starch on at least part of the exposed adhesive. Hie partial blocking of the exposed adhesive 
55 on the garment-facing side 40B of the backsheet 40 can be used with the remaining exposed adhesive to create par- 
ticular panty fastening adhesive patterns. 

In still other embodiments, an adhesive film can be created with one side that has adhesive tack, and one side with- 
out tack. One suitable adhesive film having these characteristics is a composite structure comprising a nonwoven elas- 
tomeric film with a low modulas pressure sensitive adhesive, such as adhesive film Formula #1 98-338 which is available 



18 



EP0 552 345B1 



with a blocking film such as film Formula H2301 from the Findlay Adhesives Company. Such materials are further 
described (and used for other purposes) in US. Patent 5,032,120 issued to Freeland, et.al. on July 16. 1991 . and U.S. 
Patent 5.037,416 issued to Allen, et al. on August 6, 1991 . 

In other preferred embodiments, the backsheet 40 can comprise an extensible laminate structure. Such a laminate 
5 can be comprised of two or more layers. The laminate can be comprised of layers each of which are capabl e of different 
extensibility. For instance, a backsheet 40 could comprise a laminate formed of a layer of Findley adhesive film that is 
covered on one or both sides by an extensible nonwoven web or by an extensible film. 

D. Combination s of Topsheet. Backsheet. and Core Materials. 

10 ... • . 

The sanitary napkin 20 of the present invention, can be comprised of many different combinations of the topsheet, 
backsheet. and core materials described herein. 

As. noted above, the sanitary napkin 20 may be comprised of all extensible components. The sanitary napkin 20 
shown in Figures 1-3 could, for instance, comprise a topsheet, backsheet, and absorbent core selected from any of 
15 those materials described above. The different types of topsheet, backsheet, and absorbent cere materials could be 
assembled in any of many possible combinations. 

Alternatively, as noted above, the sanitary napkin 20 may be comprised of some extensible components and some 
inextensible components. The sanitary napkin could, for instance, be comprised of at least one of the extensible com- 
ponents described herein combined with any conventional inextensible materials, or with at least some of the basic 
20 materials described above prior to providing these materials with extensibility to form many different structures. This 
can be done to achieve some desirable performance characteristic, or to reduce the overall cost of the sanitary napkin 
20. 

Figures 23A 23C show some non-limiting examples of sanitary napkins formed with some extensible and some 
inextensible components. Many other, examples exist, as well, and are within the scope of the present invention. 
25 Figures 23A and 23B show a sanitary napkin 20 having an extensible topsheet 36 and backsheet 40 and an inex- 
tensible absorbent core 42. The absorbent core 42 is suspended relative to the topsheet 38 and backsheet 40 by exten- 
sible strips or bands of material 101. The extensible strips 101 are secured to the topsheet 38 and the backsheet 40. 

The absorbent core 42 in such an embodiment, thus, forms a sling-like structure positioned between the topsheet 
38 and backsheet 40, and the topsheet 38 and backsheet 40 form an extensible bag-like structure around the absorbent 
30 core 42. 

The sanitary napkin 20 shown in FIGS. 23A and 23B (especially the backsheet 40 of the same) can, thus, extend 
with the wearer's panties for f it and comfort. The inextensibility of the core 42 is advantageous in that it allows the cap- 
illary characteristics of the absorbent core 42 to be maintained even when the topsheet 38 and backsheet 40 are 
extended. 

35 Figure 23C shows a sanitary napkin 20 having an extensible backsheet 40 that is combined with an inextensible 
topsheet 38 and an inextensible absorbent core 42. The sanitary napkin 20 shown in Figure 23C provides a similar 
advantage to the sanitary napkin shown in the preceding figure. The sanitary napkin 20 in Figure 23C, however, also 
provides several additional advantages. 

The inextensibility of the topsheet 38 also allows the topsheet 38 to maintain its capillary characteristics (which 

40 often forms a composite absorbent system with the absorbent core 42) when the backsheet is extended. 

The sanitary napkin 20 shown in Figure 23C also allows the components that are intended to be near the wearer's 
body (the topsheet 38 and core 42) to fit adjacent the wearer's body without stretching. The backsheet 40 which needs 
to adjust to the stretching of the wearer's panties, can do so. 

The sanitary napkin 20 shown in FIG. 23C also has a pair of longitudinally oriented extensible strips 99 along the 

45 body-facing side of the sanitary napkin. The strips 99 can comprise a nonwoven material, or some other suitable mate- 
rial. The strips 99 are preferably soft to provide a more comfortable surface for the wearer. The strips 99 also connect 
the topsheet 38 to the backsheet 40. The strips 99 may, thus, serv6 as "isolation elements" (described below) which 
permit the backsheet 40 to extend and stretch more independently of the topsheet 38 and absorbent core 42 than if 
such strips were not present. 

so Several other alternative sanitary napkin embodiments having some extensible components and some inextensible 
components are those which have stretch attachment means for fastening to the wearer's panties. These are described 
below in Section 4A(1). 

In addition to combining various different topsheet, backsheet, and core materials, some of the materials specified 
herein can be used to serve more than one function, or as more than one component in an absorbent article. 
55 For instance, some of the foam materials described herein as being suitable for use as an absorbent core can serve 
the functions of a topsheet, an absorbent core, and a backsheet. This can be accomplished by applying an impervious 
coating to the garment-facing side of the foam material, or otherwise treating the garment-facing side of the foam mate- 
rial to render it liquid impervious. In another embodiment, the topsheet 38 may be eliminated, and the underlying layer 
can serve the function that the topsheet 38 generally serves. 
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In addition, some of the materials described herein as being suitable for use as one component, such as a topsheet 
(or as a backsheet or core), can be used as one or more of the other components. (That is, provide that material has, 
or is modified to have, the desired characteristics for the component.) 

Further, the manners described herein of making one of the components (such as the topshesl backsheet, or core) 
5 extensible can generally be used to make any of the other components extensible. 

E. Assembly of the Topshee t. Backsheet. and Absorbent Core. 

' .• /■<>■ . *■ ' 

■ The components of the sanitary napkin described above (the topsheet, backsheet, and abrcrbent vote) can be 
10 secured together in any suitable manner that allows the sanitary napkin 20 to extend. 

In the preferred embodiment shown in Rgure 1, the components of the sanitary napkin 20 are sized so that the 
* edgesfof the topsheet 38 and backsheet 40 extend outward beyond the edges of the absorbent Cora 42. The backsheet 
40 comprises a stretchable adhesive film. The core 42 is placed on top of the babksheet 40. Th*v topshe:-i.38 it then 
placed on top of the core 42. The portions of the edges of the topsheet 38 that extend outward beyc »xJ thor,e of tha core 
75 38 are secured to those of the backsheet 40. 

As shown in Figure 1 , the topsheet 38 is also preferably secured to backsheet 40 along a first team, such as seam 
90. Seam 90 is preferably liquid impervious. The seam 90 can be formed by any mean? common y used in the art for 
this purpose such as by gluing, crimping, or heat-sealing. The seam 90 is illustrated on the winc'od product shown in 
Figure'5 as extending completely around the periphery o* the main body portion 21. 
20 It has been found that such a construction adequately secures the components of the sanitary napkin without 
securing the faces of the adjacent componentsio each other. Although, as noted above, it is ofter preferred to secure 
some of the components at their faces, as well. 

The above is a preferred embodiment for ease of construction. (Other means of uniting the Various components 
can be used.) 

25 For instance, the present invention also includes so-called "tube" products. In these produr;&, a liquid per vious 
cover material (such as topsheet material) can be wrapped completely around the absorbent coi and the backsheet, 
and then the components can be secured together. In alternative arrangements, the topsheet could be wrapped around 
the core, and the wrapped core could be placed on and secured to the backsheet. 

« 

30 F. Fasteners for Attaching the Sanitary Napkin to the Wearer's Pantie s. 

(1) General Characteristics of Preferred Fasteners . 

The garment side 40B of the backsheet 40 may include fasteners (or "means for attaching the sanitary napkin to 
35 the undergarment of the wearer" or "attaching means") 44. 

Figure 3 generally shows the central pad fastener, such as central pad adhesive 44 which is adapted to secure the 
sanitary napkin 20 to the crotch region of an undergarment: The central pad fastener 44 secures the main body portion 
21 in the crotch portion of a panty. 

Figure 5 shows the flap fastener, such as flap adhesive 45. The flap adhesives 45 are used to assist in maintaining 
40 the flaps 52 in position after they are wrapped around the edges of the crotch portion of the panty as described below 
The flap adhesive 45 is located on the outer surface of flap 52, adjacent the distal edges 53 of the "flaps 52 (i.e., the end 
of the flaps 52 farthest away from the longitudinal centerline L of the sanitary napkin 20). The flaps 52 can be main- 
tained in position by attaching the flaps 52 to the undergarment, or to the opposing flap. 

The adhesive fasteners are respectively covered by removable cover strips or release liners, such as central pad 
45 release liner and flap release liner, both designated 50. The adhesives should be covered with release liners 50 to keep 
the adhesives from sticking to extraneous surfaces prior to use. Suitable release liners are described in U.S. Patent 
4,917,697. 

The fasteners have be initially described in terms of adhesives for simplicity of description. The types of fasteners 
are not limited to adhesives, however. Preferred fasteners include but are not limited to adhesive fastening means, such 
so as pressure sensitive adhesives, mechanical fasteners and combinations of adhesives and mechanical fasteners. The 
preferred types of fasteners and configurations thereof are described in greater detail below. 

(a) Adhesive Fasteners . 

55 Pressure sensitive adhesives, if used, may be applied to the garment side 40B of the backsheet 40 in many differ- 
ent patterns or configurations. 

The adhesive configurations may be used for a variety of purposes in thin, flexible sanitary napkins. International 
Patent Application Publication No. WO 92/04000 entitled "Shape and Adhesive Fastening Means for an Absorbent Arti- 
cle" published in the names of Papa, et al. on March 19, 1992, incorporated by reference herein, discloses configura- 
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tions can be usedto: (1) allow the sanitary napkin to conform to the body of the wearer; (2) reduce the tendency of the 
longitudinal edges of the sanitary napkin to roll oyer and.bunch , and the tendency of the end edges to flip over and bring 
the parity adhesives in contact with the wearer's body and pubic hair. 

The Papa, et al. patent application teaches that the overall width of the adhesive fasteners should be as close as 

s possible to the width of the crotch region of the wearer's panties to reduce the tendency of the panty elastics to appty 
forces that flip back the longitudinal edges of the napkin. The Papa, et al. patent application also teaches that in at least 
some embodiments, there should be an area along the longitudinal centerline L of the sanitary napkin 20 where tha 
backsheet 40 is unattached to the wearer's panties to allow this central portion of the backsheet 40 to separate from thd 
panties and the sanitary napkin to deform into a W-shape in transverse cross-section similar to that shown in FIG. 69. 

to . * The Papa, et al. patent application teaches that the adhesive should be close to the end edges 24 of the sanitary 
napkin to reduce end flipping, but not too close. The adhesive should not be too close to the end edges 24 because tr-e 
slightest amount of end flipping will cause the adhesive to come in contact with the wearer's body The adhesive should 
preferably*be no. more than about 6 mm. from the end edges 24, and most preferably no more than about 6 mm. pkis : 
or minus about 3 mm. * - 

15 The adhesive configurations in the present invention can be used to accomplish these same purposes, and to pro- 
vide sanitary napkins that adjust to the dynamic changes of the wearer's body and panties when the sanitary napkin is 
worn/ v. • * 

. The adhesive configurations that cap be used depends on whether extensible or inextensible adhesives are used, 

The portion of the sanitary napkin on which extensible adhesives are located will be extensible. Sanitary napkins cc.v 
20 "taining inextensible adhesives will typically only bexapable of extension between the inextensible adhesive patched 

Therefore;^ inextensibleadhesives are used, they are preferably applied in intermittent patterns to permit the sanitary v 

napkin to extend between adhesive patches. 

The adhesive can be applied in many configurations, including, but not limited to the following: (1) a single zone or ; r 

patch of adhesive; (2) two parallel longitudinally-oriented strips on opposite sides of the longitudinal centerline; (3) too . 
25 inwardly-arcuate strips of adhesive; and (4) multiple patches of adhesive. The adhesive can be applied in continuouor^r 

or intermittent patterns in the above configurations (and other configurations) rf the adhesive is extensible. As indicated 

above, if the adhesive is not extensible, it is preferably applied in intermittent patterns, including but not limited to inter- & 

mittent dots, intermittent strips, and the like. 

< • Figure 3 shows one preferred adhesive configuration for use on the sanitary napkin of the present invention. 
30 The adhesive configuration shown comprises six 3/4" x 3/4" (about 2 cm. x 2 cm.) square pieces and two 3/4" x 2.5" 
(about 2 cm. x 6.4 cm.) longitudinally-oriented rectangular pieces. One rectangular piece is positioned on each side of 
the longitudinal centerline L. The square pieces are placed in the end regions 28 and 30 of the sanitary napkin. The 
square pieces are placed so that in each end region, one piece is in each corner 27, and one is disposed along the lon- 
gitudinal centerline. ■ 

35 The adhesive patches 44 can each be covered with a separate cover strip 50. However, the patches are preferably 
covered with a single release sheet Thi$ allows for ease of manufacture and benefits the consumer who does not ha*e^ 
to dispose of several small individual cover strips 50. 

Figures 24-31 show some non-limiting examples of additional adhesive configurations. 

Figure 24 shows an adhesive pattern that comprises twolongitudinally-oriented inwardly-arcuate strips of extensi- 
40 ble adhesive disposed along the longitudinal centerline L and two patches of adhesive near the end edges 24 of the 
sanitary napkin 20. The patches near the end edges 24 may either be extensible or inextensible. 

This adhesive pattern is believed to enhance the extensibility of the center of the sanitary napkin. The patches of 
adhesive near the end edges provide points along the longitudinal centerline L where the sanitary napkin is secured to 
the panties. Thus, when the panties stretch, the portion of the sanitary napkin along the longitudinal centerline will also 
45 stretch. 

Figure 25 shows an adhesive pattern that comprises three rectangular patches of inextensible adhesive. One patch 
is located in the central region 32 of the sanitary napkin, and the other two patches are located in the end regions 28 
and 30 near the end edges 24. This adhesive configuration allows the regions of the sanitary napkin designated 92 
between the inextensible adhesive patches to stretch. 
so Figure 26 shows an adhesive configuration that comprises ten spaced apart patches of inextensible adhesive. The 
patches are fairly evenly spaced with five along each longitudinal side edge 22 of the sanitary napkin 20. This configu- 
ration provides a relatively uniform extensibility along the entire length of the sanitary napkin 20. It also permits the lon- 
gitudinal central region 34 of the sanitary napkin to separate from the wearer's panties for improved body contact. 

Figure 26A shows an adhesive configuration in the form of four rectangular strips on patches of adhesive 44. These 
55 patches are arranged so that the overall adhesive pattern resembles a letter "X" with the center of the "X" missing and 
each of the patches running in a direction from the intersection of the longitudinal and transverse centerlines, I, to one 
of the corners 27 of the sanitary napkin. 

This adhesive pattern allows the central region 32 of the sanitary napkin 20 to separate even more completely from 
the wearer's panties for improved body contact. In addition, the central region 32 of the sanitary napkin 20 may also be 
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lifted into close contact with the wearer's body as a result of the combination of the extensibility of the central region 32 
and the affixation of the end regions 28 and 30 to the wearer's panties when the sanitary napkin 20 is stretched longi- . 
tudinally. 

Figure 27 shows an example of an'adhesive configuration that uses two different adhesives. The adhesives have 
5 different extensibility characteristics. This type of configuration (using adhesives of at least two different extensibilites) 
can be used to cause the sanitary napkin 20 to assume different configurations when worn. 

The adhesive pattern shown in Figure 27 comprises two longitudinally-oriented strips of adhesive 44' located along 
trie longitudinal side edges 22 of the sanitary napkin 20, and a zone of adhesive 44" that covers the remaining portion 
of the backsheet 40. 

10 The longitudinally-oriented strips of adhesive 44* have a f irst relatively low modulus of elasticity. Thus, the longitu- 
dinally-oriented strips 44' will extend when under the application of relatively small forces. The zone of adhesive 44" 
covering the rest of the backsheet 40 has a second relatively high modulus of elasticity (which is higher than that of the 
longitudinally-oriented strips 44')* The zone of adhesive 44" is, therefore, less extensible than the longitudinally-oriented 
strips 44'. 

15 When the sanitary napkin 20 shown in Figure 27 is subjected to extending forces, the longitudinally-oriented strips 
of adhesive 44' will typically extend a greater distance than the zone of adhesive 44". This will cause the portions of the 
sanitary napkin along the longitudinal edges 22 to stretch with the wearer's panties. The portions of the sanitary napkin 
along the longitudinal centerline, together with the attached portion of the wearer's panties, will lift up. The center por- 
tion will, thus, come into closer cbntact with the wearer's body. 

20 In another alternative embodiment, the extensibility of the adhesive areas shown in Figure 27 could be reversed: 
The longitudinally-oriented strips of adhesive 44' could have the second relatively high modulus of elasticity, and the 
zone of adhesive 44" could have the first relatively low modulus of elasticity. In such an embodiment, the zone ot adhe- 
sive 44" will extend a greater distance than the longitudinally-oriented strips 44'. 

This will form the sanitary napkin 20 into a "boat configuration" or cup shown schematically in Figures 86 and 87. 

25 The boat configuration is characterized by the portions of the sanitary napkin along the longitudinal sides 22 raising 
above the level of the central portions of the sanitary napkin 20. Such a configuration may be useful in providing the 
sanitary napkin with containment properties. 

The adhesive configuration in other embodiments can be used to enhance the extensibility of other selected 
regions of the sanitary napkin. 

30 If the adhesives are extensible, they preferably extend approximately the same amounts as the sanitary napkin as 
set forth in Table 1. 

Suitable extensible adhesives include extensible adhesives, per se, and extensible adhesive/backsheet combina- 
tions. Any extensible adhesives known in the art can be used. Suitable extensible adhesive/backsheet combinations 
include, but are not limited to non-extensible adhesive used on an extensible backsheet material known as 3 Sigma 

35 2474 available from Anchor Continental, Inc.. 3 Sigma Division, of Covington, Ohio; elastically stretchable adhesive 
films such as Findley adhesive 198-338, or an elastically stretchable adhesive film known as 3M XPO-0-014 available 
from the Minnesota Mining and Manufacturing Company of St. Paul, Minnesota; or spray adhesives such as 3M adhe- 
sive 1 442 on a low modulus elastic film. 

Suitable inextensible adhesives may be those adhesives specified as 0.6 mil pass available from Century Adhesive 

40 as product number A305-4, or from Anchor Continental, Inc., 3 Sigma Division, of Covington, Ohio. Suitable inextensi- 
ble adhesive fasteners are described in greater detail in U.S. Patent 4,91 7,697. 

(b) Mechanical Fasteners. Frictional Fasteners, and the Like . 

45 The fasteners used with all of the various embodiments of the present invention described herein are not limited to 
adhesive attachment means. Any type of fastener used in the art can be used for such purpose. 

For example, the sanitary napkin 20 could be secured to the wearer's undergarment by conventional VELCRO 
hook material, or by the fasteners described in U.S. Patent 4,946,527 issued to Battrell on August 7, 1990, U.S. Patents 
5,058,247 and 5.1 16,563 issuedto Thomas, et al. on October 22, 1991 and May 26, 1992, respectively, and EPO patent 

so application publication No. 0 381 087 published August 8, 1990, or high coefficient of friction foams and other high coef- 
ficient of friction materials such as those described in U.S. Patent 4,166,464 issued to Kbrpman, U.S. Patent 4,834,739 
issued to Linker, III, et al., and U.S. Patent 5,01 1 ,480 issued to Gossens, et al. 

The stretching forces exerted on the garment surface 20B of the sanitary napkin 20 by the wearer's panties, moving 
in response to the wearer's body motions accounts for many of the problems that lead to adhesive fasteners becoming 

55 unattached from the wearer's panties. The use of mechanical fasteners on stretchable absorbent articles is believed to 
be particularly beneficial, due to their tendency to reduce the effect of these shearing forces. Mechanical fasteners that 
engage the fabric of the wearer's panties will move with the panties, reducing the problems caused by these shearing 
forces. 
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G. Optional Components of the Sanitary Napkin - 

The sanitary napkin 20 of the present invention may be provided with optional additional components. (If desired, 
these additional components may be provided with extensibility in any of the manners described herein.) . - 

5 The sanitary napkin 20 of the present invention can be provided with one or more additional pervious or absorbent 
layers. The additional pervious or absorbent layers may be positioned between the absorbent core 42 and either the 
topsheet 38, the backsheet 40, or both. As shown in FIG. 6, an absorbent layer, such as wicking layer 46, is positioned 
between the topsheet 38 and the absorbent core 42. This wicking layer 46 may be referred to as a secondary topsheet, 
or *\vipe acquisition sheet", or "acquisition layer". , 

1? . In the embodiment shown in Figure 6, the acquisition layer 46 is a folded sheet of nonwoven material. It should be 
understood, however, that the acquisition layer 46 need not be a folded sheet. The terms "layer" or "web",, as used ... 
herein to describe the acquisition layer, include, but are not limited to single unfolded sheets, folded sheets, strips of 
material, loose or bonded fibers, multiple layers or laminates of material, or other combinations of such materials. The v 
terms layers and webs are thus, not limited to single unfolded layers or sheets of material, - 

15 In Figure 6, the acquisition layer 46 is a "double" z-folded sheet. The sheet 46, is more specifically folded so that 
when the sanitary napkin is cut along the transverse centerline T, the left half of the folded sheet appears as a reverse 
"z" in cross section and the right half appears as a "z". The sheet 46 is preferably folded so that it has an upper portion . . ; . 
49 that appears as a rectangular strip in plan view. The upper portion 49 of the acquisition layer 46 is preferably about 
227 mm long, and between about 25 and about 38 mm wide. The upper portion 49 preferably has a caliper of from 

20 about 0.5 mm up to about 4 mm (the higher end of this range creates thicker products). Such a folded arrangement is 
described in greater detail in PCT Patent Application Publication No. WO 92/07535 published in the name of Visscher, 
etal. on May 14, 1992. ■ 

Figure 7 is a simplified cross-sectional view similar to that of Figure 6, showing an alternative arrangement of the _ 
components of the sanitary napkin 20. In . Figure 7, rather than being a separate layer that is located on top of the core , 

25 42, the acquisition layer 46 is an integral layer (or component) that comprises the top layer of a laminated absorbent 
core 42 structure. - ; 

The acquisition layer 46 serves to improve wicking of exudates over and into the absorbent core 42. There are sev- 
eral reasons why the improved wicking of exudates is important. The improved wicking provides a more even distribu- . 
tion of the exudates throughout the absorbent core. 

30 The improved wicking also allows the sanitary napkin 20 of the present invention to be made relatively thin. The ** 
acquisition layer 46 is capable of dispersing exudates over a large surface area of the absorbent core 42. The acquisi- 
tion layer 46 thus allows the sanitary napkin 20 to absorb relatively large amounts of exudates. Bulky prior art sanitary - 
napkins relied on a high degree of vertical absorption at the point where exudates are initially deposited. Because the 
absorbent cores of these prior napkins were fairly thick, they could absorb a large volume of exudates while utilizing 

35 only a small degree of the surface area or lateral absorption capacity. The thin versions of the sanitary napkins 20 of ^ 
the present invention may absorb relatively large amounts of exudates because the wicking disperses the exudates & 
over a large surface area of the absorbent core 42 where the exudates can better and faster be vertically absorbed into . v > 
the absorbent core 42. 

The acquisition layer 46 may also be used to direct exudates toward the ends of the core 42D. Liquid exudates that 

40 are deposited on the core 42 will tend to be distributed radially outward from the place where they are deposited. Since 
the core 42 of the sanitary napkin 20 is relatively narrow in comparison to its length, liquid exudates will reach the lon- 
gitudinal edges 42C of the core 42C much sooner than they will reach the ends 42D of the absorbent core. The acqui- 
sition layer 46 can be used to longitudinally wick and direct exudates toward the ends 42D of the core 42. This more 
effectively utilizes the capacity of the core, and reduces the possibility of leakage caused by exudates prematurely 

45 reaching the longitudinal edges 42C of the core. 

The characteristics of the acquisition layer 46 are as follows. The acquisition layer 46 should be liquid permeable. 
The acquisition layer 46 is also preferably compliant, soft feeling, and non-irritating to the user's skin. It can be made 
from any materials that are capable of dispersing exudates in the preferred manner described above. The materials 
may also be capable of having the topsheet 38 fused to them. The acquisition layer 46 is preferably provided with 

so stretch properties. The acquisition layer 46 has a body-facing face (or side) 46A, and a garment-facing face 46B. 

The acquisition layer 46 should be hydrophilic. The fibers or yarns 55 comprising the acquisition layer 46 may be 
inherently hydrophilic. Alternatively, they may be treated to render them hydrophilic. Suitable methods for rendering fib- 
ers hydrophilic include treating them with a surfactant. The fibers can be treated by spraying the material comprising 
the acquisition layer with a surfactant or immersing the material into the surfactant. A more detailed discussion of such 

55 a treatment and hydrophilicity is contained in U.S. Patents 4,988,344 and 4,988,345 issued to Reising, et al. and to 
Reising, respectively. The hydrophilicity of these fibers allows the acquisition layer 46 to draw liquid exudates through 
the topsheet 38 from below. 

The acquisition layer 46 may be comprised of many of the same materials as the absorbent core. The acquisition 
layer 46 may be comprised of woven or nonwoven materials. These materials may be synthetic, or partially synthetic 
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and partially natural materials. Suitable synthetic fibers include polyester, polypropylene, polyethylene, nylon, viscous 
rayon fibers, or cellulose acetate, with polyester fibers being preferred. Suitable natural fibers include cotton, cellulose, 
or other natural fibers. The acquisition layer 46 may also be at least partially comprised of cross-linked cellulose fibers, 

• » or as in the case of the preferred embodiments described in the Examples set forth below, capillary channel fibers. 

5 The acquisition layer 46 can also be comprised of combinations of the above materials, such as blends of fibers 
similar to those described above for use in the blended absorbent core, or any equivalent material or combinations of 
materials. 

The fibers or yarns 55 comprising the acquisition layer 46 may be of any length, from staple length to continuous 
filaments. The length of the fibers 55 is preferably between about 1 inch and about 3 inches (between about 2.5 cm. 
70 and about 7.5 cm.), and most preferably is about 1 .5 inches (about 3.8 cm.). The fibers 55 preferably have a denier per 
filament of between about 1 and about 3, most preferably about 1 .5. 

The fibers 55 of the acquisition layer 46 are preferably oriented primarily in a single direction. Typically, the acqui- 
sition layer 46 can be manufactured with its fibers oriented in the machine direction (MD). Tho acquisition layer 46 can 
be placed in the product with most of the fibers 55 oriented in either the longitudinal direction or ihe transverse direction. 
v: (That is, thefibers 55 are generally parallel to either the longitudinal or transverse centerlines L of the sanitary napkin 
20) 

The phrases "generally parallel" to one of the centerlines, as used herein, are intended to include fibers that angle 
away from the respective centerline. The fibers are considered to be generally parallel to the longitudinal centeriine as 
long as they are oriented more in the longitudinal direction than the transverse direction. 

so The orientation of the fibers 55 in the acquisition layer 46 in the longitudinal direction may be used to cause liquid 
exudates deposited on the acquisition layer 46 to preferentially wick and be distributed toward the onds 42D or the 
absorbent core 42. if the fibers 55 in the acquisition layer are generally parallel to the longitudinal centerline L. however, 
some operation, such as rang rolling, generally must be performed dn the acquisition layer 40 for the acquisition layer 
to be extensible in the longitudinal direction. 

25 The acquisition layer 46 may be any suitable size. The acquisition layer 46 need not extend tho full width of the 
absorbent core 42. The acquisition layer 46 could, for instance, be in the form of a strip positioned similarly to (and of a 
size similar to) the upper portion 49 of the z-folded sheet shown in Figures 5 and 6. 

The acquisition layer 46, if nonwoven, can be made by a number of different processes. Thase in<;!ude, but are not 
limited to the following in order of preference from least to most preferred: mettblown, spunbonded, carded, the latter 

so including, in'order of preference, thermally-bonded, air-through bonded, powder bonded, latex Landed, solvent bonded, 
or most preferably, spunlaced. The latter processes are more preferred because it is easier to orient xhe fibers in a sin- 
gle direction in such processes. 

Suitable commercially available products for use as the acquisition layer 46 include a 70%/30% rayon/polyester 
fabric known as SONTARA. The SONTARA fabric is described in greater detail in U.S. Patents 4,950,264 and 

35 5,009,653 issued to Osborn. 

In a particularly preferred embodiment, the acquisition layer 46 comprises a spunlace nonwoven v/eb comprised of 
permanently wettable fibers. Preferably, the acquisition layer 46 is a 30 g/yard 2 (35 g/m 2 ) polyethylene rheraphtalate (or 
PET) spunlace nonwoven web. Spunlaced fabrics of this type are manufactured by the Veratec Company of Walpole, 
Massachusetts. The spunlace nonwoven web is formed in such a way that most of the fibers are orinnted in a single 

4c direction. 

The fibers of this particularly preferred acquisition layer 46 material are made of a PET resin and are coated with 
the permanently wettable CELWET finish. The term "permanently wettable", as used herein, refers to fibers that will 
sink in less than or equal to about 7 seconds when tested according to the ASTM D 1 1 1 7-74 Basket Sink M ethod. 
The CELWET finish is particularly preferred for use in sanitary napkins having a topsheet 38 comprising an aper- 

45 tured film or scrim with hydro-entangled nonwoven fibers such as that described in U.S. Patent Application Serial No. 
07/810,744 filed in the name of Cree, et al. on December 17, 1991, because fibers coated with it remain extremely 
hydrophilic after hydro-entangling processes, and therefore, wick blood very well. 

In another particularly preferred embodiment, the acquisition layer 46 comprises a spunbonded polypropylene non- 
woven CELESTRA fabric known as P-9 manufactured by the Fiberweb Group. 

so If desired, the sanitary napkin 20 may be additionally provided with flaps 52 that extend outwardly from each longi- 
tudinal edge 22 of the sanitary napkin 20. The flaps 52 may be in any suitable configuration. Suitable flaps 52 may, for 
example, be made in accordance with the teachings of U.S. Patents 4,589,876, issued May 20, 1986 to Van Tilburg and 
4,687,478, issued August 18, 1987 to Van Tilburg, U.S. Patent Application Serial No. 07/769,891 entitled "Absorbent 
Article Having Flaps and Zones of Differential Extensibility" filed October 1 , 1991 in the name of Lavash, et al., U.S. Pat- 

55 ent Application Serial No. 07/832,246 entitled "Absorbent Article Having Inwardly-Folded Pleated Flaps filed February 
7, 1992 in the name of Niihara, et al., 07/707,233 entitled "Sanitary Napkin Having Laterally Extensible Means for 
Attachment to the Undergarment of the Wearer", filed May 21 , 199I in the name of Osborn, et al.,the disclosures of which 
patents are incorporated herein by reference. 
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The following Examples further illustrate the practice of the present invention, particularly those sanitary napkins 
which utilize capillary channel fibers in the construction of the same. The following Examples, however, are not intended 
to limit the scope of the absorbent articles encompassed therein. 

5 EXAMPLE I . 
THICK PAD 

A sanitary napkin article is hand-made using the following components. Reference is made to Figure 18 for the . 
10 assembly of the product. * : v: 

The topsheet 38 is made in accordance with U.S. Patent 4,463,045 and ring rolled to provide it with longitudinal 
extensibility.. . • < 

The absorbent core 42 is a superabsorbent material laminate as described above which is slitted or partially slitted 
for longitudinal extensibility. Figure 18 shows an absorbent core 42 that is slit at the end regions 28 and 30, but not at 
15 the central region 32. The backsheet 40 is an extended adhesive film, known as Formula #1 98-388 manufactured by. the . , 
Findley Adhesives Company of Wauwatosa, Wisconsin. 

The sanitary napkin 20 shown in Figure 18 also preferably comprises a layer of capillary channel fibers 150. The 
thick pad comprises a swatch 152 of capillary channel fibers. In the thin sanitary napkin described in Examples II and 
III below, the swatch 152 of fibers is eliminated, and the layer of capillary channel fibers may be gathered at the center 
20 into a tuft 154. The sanitary napkin 20 further comprises a creped BOUNTY (TM) paper towel layer 156 and polyethyl- 
ene, end guards 158. - . - . " - 

Figure 1 8 shows pne preferred adhesive configuration for use on this extensible sanitary napkin embodiment. The . 
adhesive configuration shown comprises six 3/4* x 3/4" (about 2 cm. x 2 cm.) square pieces of adhesive 44 and two 
3/4" x 2.5" (about 2 cm. x 6.4 cm.) longitudinally-oriented rectangular pieces 44. One rectangular piece is positioned on 
25 each side of the longitudinal centerline L The square pieces are placed in the end regions 28 and 30 of the sanitary 
napkin 20. The square pieces are placed so that in each end region, one piece is in each corner 27, and one is disposed 
along the longitudinal centerline L 

The adhesive patches 44 can be extensible, inextensible, or some patches can be extensible and some inextensi- , , 

We. 

30 The adhesive patches 44 can each be covered with a separate release liner or coyer strip 50. However, the patches 
are preferably covered with a single release sheet for ease of manufacture and so that the consumer does not have to 
dispose of several small individual cover strips 50. Any commercially available release liner can be used. In one pre- 
ferred embodiment, the release liner could be replaced by a wrapper that provides both an individually packaged sani- 
tary napkin and a container for disposing the sanitary napkin after use, such as is described in U.S. Patent 4,556,146 

35 issued to Swanson, et al. on December 3, 1 985. 

The capillary channel fibers are preferably substantially curled. Suitable capillary channel fibers are those desig- 
nated SW1 94 available from the Eastman Chemical Company. The SW1 94 fibers comprise a carded staple sliver which 
has been stuffer box crimped to 7.8 crimps per inch and have an H-shaped cross-section with a channel width of 37 • 
microns, a channel depth of 48 microns, and a denier of approximately 22 dpf. The capillary channel fibers are prefer; - 

40 ably 6 in. long; 0.75 g. fibers are used. 

In the making procedure, the ring rolled topsheet is cut to the desired size, a template (2 n x T opening) is placed 
on the backside of the topsheet and sprayed with the Findley 4031 adhesive. The adhesive is applied in a spiral pattern 
(see Figure 18A). 

The layer of capillary channel fibers SW194 is hand-pressed in the center of the glue sprayed area with the fibers 
45 running parallel to the long axis of the topsheet. The capillary channel fibers are preferably pressed into the center of 
the glued area so that they at least partially cover at least some apertures of the topsheet. The capillary channel fibers 
may also at least partially protrude into the apertures of the topsheet. 

The capillary channel fibers SW1 73 are hand pressed as a swatch (with f bers parallel to the long axis of the article) 
in the center of the layer capillary channel SW194 fibers. This provides a Pre-Assembly of the topsheet and capillary 
so channel fibers. 

For convenience, the remainder of the procedure is carried out using a concave forming die. The Findley adhesive 
backsheet (polyethylene backsheet with adhesive coating and release paper) is placed in the form. The slitted super- 
absorbent (or absorbent gelling material, or "AGM") laminated core is placed over the backsheet, and the creped tissue 
(BOUNTY) is placed over the AGM core. Hie Pre-Assembly, prepared above, is placed over the creped tissue, as 
55 shown in Figure 1 8. With the Pre-Assembly over the creped tissue, the article's components are pulled snugly over the 
edges of the form, but not so tightly that the components begin to pull away from the form. Firm pressure is applied to 
adhere the edges with the adhesive on the backsheet. 

The article is removed from the form and the ends are pressed in place using a roller. The release paper is peeled 
from the back of the backsheet. The end guard polyethylene strips are added and the strips of panty fastening adhesive 
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are placed on the article. The outer surface of the topsheet is sprayed with 0.01 g of PEGOSPERSE surfactant available 
from Lonza, Inc., Witliamsport, PA. 

The specifications of the finished product are as follows. 



5 





Parameter 


Specifications 




Pad weight (g) 


9.82 ±0.12 




Core weight (g) laminate only 


2.5710.04 


10 


Pad length (mm) 


226 ±1 • 




Core length (mm) 


197±1 


? 


Pad width at center (mm) 


81 ±2 


15 • 


Core width at center (mm) 


70±0 




Pad caliper (inches at 0.13 psi) 


0.611 ±0.02 




Core caliper (inches at 0. 1 3 psi) 


0.058 ±0 003 


20 

■r* 


Seal length (mm) 


8±1 


Components 


Specifications 




Polyethylene ring rolled formed-film topsheet (according to U.S. 
Patent 4,463,045) 


ca. 9" x 5" 


25 


Capillary channel fibers SW194 (Eastman) 


1.5 g 


Capillary channel fibers SW1 73 (Eastman) 


0.5 g. 




Findley extensible adhesive film backsheet (Formula #198-338) 


9"x5" 




Creped BOUNTY paper towel 


Shaped* 


30 


Panty fastening adhesive 


Six 3/4" x 3/4" pieces; two 3/4" x 2.5" pieces 




Release paper 


As needed 




Surfactant (PEGOSPERSE) 


0.01 g 


35 


White poly for ends 


4" x 0.75" 


Absorbent gelling material (AGM) slit core • 


70 mm x 193 mm 




non-slit central area; total core wt. 


with 2-3/4" 




2.6 g; contains 0.7 g poiyacrylate AGM 


non-slit center area 


40 


Findley Adhesive-403 1 


0.05 g 



*See Figure 18(38) for shape. The shape is designed to provide anatomical fit. 



45 

E XAMPU5 II 
THIN PAD 

so Reference is made to Figure 18. The assembly of the thin pad is equivalent, except that CCF SW173 fibers are 
used in place of the layer of CCF SW1 94 fibers (150). and no swatch (1 52) of fibers is used. 

Assembly of the product is as follows. Cut capillary channel fibers (CCF SW1 73) to 7 in. length; 0.75 g fibers used. 
Cut the ring-rolled topsheet to size. Place the template on the bottom side of the topsheet and apply Findley 4031 adhe- 
sive (spiral pattern). Hand-press CCF SW1 73 fibers in the center of the glued area with the f foers running substantially 

55 parallel to the long axis of the topsheet. Lay the Findley backsheet on flat surface. Place the slrtted AGM laminate core 
on the Findley backsheet. Center the creped BOUNTY tissue (shaped similarly to the topsheet) over the laminate core. 
Center the topsheet/capillary channel fiber Pre-Assembly over the creped tissue. Secure the Pre- Assembly and smooth 
at edges. Roll the edges to seal. Peel the release paper from the back of the pad. Tear and remove in 2 or 3 pieces, 
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then place the poly on the ends of the article. Place the panty fastening device (PFA) oathe pad. Spray the topsheet 
with 0.01 g. PEGOSPERSE surfactant. 

The specifications of the finished product are as follows. 



15 



Parameter 


Specifications 


Pad weight (g) 


8.50 ±0.18 


Core weight (g). laminate. 


2.54 ±0.09 


Pad length (mm) 


232±4 


Core length (mm) laminate 


201 ±1 , ♦ . 


Pad width at center (mm) 


85±1 


Core width at center (mm) 


65±1 


Pad caliper (in. at 0. 1 3 psi) 


0.211 ±0.005 


Core caliper (in. at 0.13 psi) 


0.074 ±0.003 


Components 


Specifications 


Polyethylene formed-film topsheet (ring rolled; per U.S. Patent 
4,463,045) 


9"x5" 


Capillary channel fibers SW1 73 (Eastman) . 


0.75 g; 7" length 


Findley extensible adhesive film backsheet (Formula #198-338) 


~9"x5" 


Creped BOUNTY paper towel 


Shaped* 


PFA (panty fastening adhesive) 


Six 3/4" x 3/4" pieces and two 3/4" x 2.5" pieces 


Release paper 


As needed 


PEGOSPERSE. 


0.01 g 


White poly for ends 


4"x3/4" 


AGM slit core non-slit center; total 


65 mm x 193 mm 


core weight 2.5 g; contains 0.7 g AGM 


with 2 3/4" non-slit center 


findley 4031 (adhesive) 


0.05 g 



*As in Example !. 



40 

As noted above, in one preferred mode of this stretchable sanitary napkin 20, the central portion of the layer 1 50 of 
capillary channel fibers can be gathered into a small "loop" or "tuft" 154. This loop or tuft 1 54 thus extends upward from 
the layer of capillary channel fibers to firmly contact the topsheet 38. Moreover, the loop or tuft 154 is positioned cen- 
trally in the overall article, such that it can provide rapid acquisition and transport of fluid into the remaining portion of 
45 the layer of capillary channel fibers, and thence into the fluid storage layer of the article. 

Advantageously, such "loop" or "tuft" not only concentrates capillary channel fibers at the point where fluid impinges 
onto the article, but also orients the capillary channel fibers which comprise the loop or tuft substantially in the upward 
z-direction, thus enhancing fluid movement in the downward z-direction of the article. The following Example illustrates 
an absorbent article having a substantially central, z<lirectional tuft of capillary channel fibers. 

50 

EXAMPLE III 

PAD WITH CENTRAL TUFT OF FIBERS 

55 A layer of capillary channel fibers of the type disclosed herein (with a 6-inch length) is gathered in its center to pro- 
vide a slightly raised oval "tuft" having the approximate dimensions: 2*3 inches x-direction (or longitudinal dimension); 
1 .5 inches y-direction (or lateral dimension) at widest point; and 5 mm-10 mm z-direction. 

The tufted bundle of ftoers can be held in its tufted configuration by any convenient means. Typically, the tuft is 
passed through a confining slit in a sheet of paper or hydrophilic polymer. Using the procedures disclosed herein, the 
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tufted bundle of f ibers is assembled into an absorbent article with the tuft residing approximately at the center of the 
overlying topsheet and with the tuft in close contact with the topsheet, as explained hereinabove. 

In use as a sanitary napkin, the articlejs positioned (e.g., intralabially) to maximize fluid uptake by the tuft. In an 
alternate mode, the ends of the looped fibers in the tuft are cut to provide a fleece-like,z-directional bundle of open- 
ended capillary channel fibers, in still another embodiment, the layer of capillary channel fibers comprising the base of 
the tuft is positioned wholly or partly within tha wet-isid or dry-laid absorbent core of the article, rather than atop the 
core In this latter embodiment, a commercialiy-available layered laminate core comprising two outer tissue layers*with 
an intermediate layer of absorbent gelling material (AGM) can be used. The capillary channels at the base of the tuft 
can be slipped into the internal, AGM-contairring layer. 



Reference is made to Figure 18. The assembly of the ult/a-thin pad is equivalent, except that no swatches of oafc- 
iilary channel fibers are used. - • 

Assembly of the product is as follows. Gut the ring- rolled topshset to sbo. Place the template on the bottom side of 
the topsheet and apply Findley 4031 adhesive (spiral pattern). Lay the Fintiley baoksheet on flat surface. Place the sif- 
ted AGM laminate core on the Findley backsheet. Center the creped BOUNTY tissue (shaped similarly to the topsheet) 
over the laminate core. Place the topsheet over the creped tissue. Secure tne components and smooth at edges. Roll 
the edges to seal. Peel therelease paper from the back of the pad. Tear and remove in 2 or 3 pieces, then place the 
poly on the ends of the article. Place the panty fastening cevice (PFA) on the pad. Spray the topshee* with 0.0 1 g. 
PEGOSPERSE surfactant. 



■ . s 



EXAMPLE IV 
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The specifications of the finished product are as follows. 





Parameter . , - 


Specifications 


. 5 . 


Pad wAinht (ri\ 


8 50 ± 0 18 




Core .weight (g) laminate 


2.54±0.09 




Pad length (mm) • «*■ t ■ * <».* 


'232 ±4? ■** • " ' • • * : 


i: 10 


Core length (mm) laminate 


201 ± 1 ' 




' Pad width at center (mm) 


85±1 




Core width at center (mm) 


65±1 




Pad caliper (in. at 0.13 psi) 


0.11 ±0.01 (2.9 mm) 


15 


Core caliper (in. at o'l 3 psi) * ' 


61674 ±0.003 




Components., 


Specifications 




Polyethylene formed-film topsheet (ring rolled; per U.S. Patent 
4,4fe3,045) * ' % 


9"x5" - 


Findley extensible adhesive film backsheet (Formula #198-338) 


~9"xS m . ' " ' ' % ; \ " 




Creped BOUNTY* paper towel ' * 


Shaped*, *c 




PFA (parity fastening adhesive) 


Six 3/4" x 3/4" pieces and two 3/4" x 2.5" pieces 


25 


Release paper 


As needed 




PEGOSPERSE 


0.01 g 




White poly for ends 


4"x3/4" 


30 


AGM slit core non-slit center; total 


65 mm x 193 mm 


core weight 2.5 g; contains 0.7 g AGM 


with 2 3/4" non-slit center 




Findley 4031 (adhesive) 


0.05 g 



*As in Example I. 

35 



4. Alternative Embodiments of the Present Invention. 

40 

There are, in addition, numerous alternative ways in which the components can be arranged to provide a sanitary 
napkin that is capable of stretching or extending. The following are some non-limiting examples of suitable arrange- 
ments for the sanitary napkin of the present invention. 

45 A. Sanitary Napkins Having Stretchable Attachment Devices and Alternative Types of Fasteners. 

(1) Sfretchable Attachment Peyices. 

The sanitary napkin 20 shown in Figures 32-43 have extensible (or preferably, stretchable) attachment devices 1 00. 

so The stretchable attachment devices .1 00 comprise components that may be attached to a sanitary napkin 20 to pro- 
vide an extensible (or stretchable) interactive connection between the sanitary napkin and the wearer's undergarments. 
The stretchable attachment device 100 is particularly useful in providing a generally inextensible sanitary napkin with 
the ability to adapt to the stretching of the wearer's undergarments. The stretchable attachment devices are also useful 
in providing the other benefits of extensibility described above. 

55 The stretchable attachment devices 100 are advantageous in that they may extend the full length of the sanitary 
napkin, or more. This feature allows the stretchable attachment devices 100 to provide greater coverage of the crotch 
of the wearer's panties, and, thus, greater protection from soiling of the same. 

The stretchable attachment devices 100 described herein are provided in at least three basic varieties. 
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These include: (a) a first variety in which an extensible component is connected to a less extensible component of 
the sanitary napkin by an "isolation layer"; (b) a second variety that comprises extensible attachment elements that 
extend outward along the longitudinal edges of the sanitary napkin; and (c) a third variety in which the stretchable 
attachment devices comprise extensible patches that are provided with a fastener in the center, and are bonded at least 
5 partially around their perimeter to the backsheet of the sanitary napkin. 

These basic types of stretchable attachment devices and the important parameters of the same are discussed in 
greater detail below. It should be understood that many other types of stretchable attachment devices arc also possible,, 
and fall within the scope of the present invention. 

10 (a) First Variety 

The first basic variety of stretchable attachment device is shown in Figs. 32-36. 

The stretchable attachment device 100 comprises at least one sheet of extensible material 101 that is usee in con- 
junction with an isolation element 102. 
is The sheet of extensible material 101 preferably comprises an oval-shaped sheet of material. The sheet of extensi- 
ble material 101 may, however, be in many other suitable configurations. The sheet of extensible material 1 01 is prefer- 
ably at least extensible in the longitudinal direction- 

The sheet of extensible material 101 (or any of the other stretchable attachment devices described herein) can, 
however, be extensible only in the transverse direction, or extensible only in a direction between the longitudinal and 
so transverse directions. Alternatively, the sheet of extensible material 101 can be provides with bi-directional, or multi- 
directional extensibility. 

The sheet of extensible material 101 can be of any suitable size and shape. Preferably, the sheet of extensible 
material 101 is an oval-shaped or racetrack-shaped sheet that is larger in dimensions than the sanitary napkin 20. Fig- 
ure 32 shows that portions of the sheet of extensible material 101 extend laterally outward beyond portions of the Ion- 
25 gitudinal edges 22 of the sanitary napkin 20 in the central region 32 of the sanitary napkin 20. 

The portions of the sheet of extensible material 1 01 that extend laterally outward beyend the longitudinal edges 22 
of the sanitary napkin 20 in the central region 32 may provide flaps 52 tnat can be folded down around and attached to 
thelinderside of the wearer's panties. 

However, it is not necessary to form such flaps. It is also not necessary that any such flaps be attached to the 
30 underside of the wearer's panties. In other embodiments, the flaps 52 can be fastened to the topside of the wearer's 
panties. The flaps 52 can be fastened to the wearer's panties by adhesives, hook material, or any of tha types of fas- 
teners described herein. 

The sheet of extensible material 101 can be any suitable material. In one non-Kmiting example, the sheet cf exten- 
sible material 101 comprises a laminate comprising a sheet of extensible film such as Findley Adhesive 198-338 
35 secured between two longitudinally extensible nonwoven webs. In another embodiment, the sheet of extensible mate- 
rial 101 could comprise an adhesive film secured between ring rolled plastic film sheets such as those used for the 
backsheet. 

The isolation element 102 connects the sheet of extensible material 101 to an inextensible component (or to a com- 
ponent that is less extensible than the sheet of extensible material 101). The isolation element 102 provides material 
40 with some extensibility and/or slack material between the extensible and inextensible (or less extensible) components. 
The isolation element 1 02 can comprise any suitable type of component that allows the sheet of extensible material 
1 01 to extend more independently of the inextensible (or less extensible) components than if such an element were not 
present. The isolation element indirectly connects the sheet of extensible material 101 and one or more inextensible or 
less extensible components of the sanitary napkin. Thus, it can be said to "isolate", "disassociate", or "decouple" the 
45 extensibility of the sheet of extensible material 1 01 from the inextensible components of the sanitary napkin. (For sim- 
plicity of description, the inextensible or less extensible components may be referred to simply as "inextensible compo- 
nents" rather than as both types of components. For a discussion of one version of the concept of decoupling, see U.S. 
Patent 5,007,906 issued to Osborn, et al. on April 1 6, 1 991 .) 

The isolation element 102 shown in Fig. 33 replaces the backsheet of the sanitary napkin 20. In other embodi- 
so ments, the sanitary napkin 20 may have a conventional backsheet, and the isolation element 102 may comprise a sep- 
arate component that is attached to the backsheet 40. The particular isolation element 102 shown in Fig. 33 comprises 
a nonwoven web that is extensible in the longitudinal direction. 

The isolation element 102 may be liquid pervious if it is used in addition to a backsheet. The isolation element 102 
is preferably liquid impervious if it replaces the backsheet. The isolation element 102 can be rendered liquid impervious 
55 in any known manner. 

The sheet of extensible material 101 can be attached to the isolation element 102 by any suitable attachment 
mechanism. Suitable attachment mechanisms include, but are not limited to adhesives, and the like. 

The sheet of extensible material 101 should preferably be attached to the isolation element 102 at certain discrete 
points. This is preferred over laminating the sheet of extensible material 101 to the isolation element 102. The pattern 
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. of attachment affects the ability of the sheet of extensible material 101 to move independently of the remainder of the . 
sanitary napkin. This in turn affects the ability of the sanitary napkin 20 to adapt to the stretching of the wearer's under : > 
garments. : ■■ 

Fig. 32. shows one way the sheet of extensible material 101 may be attached to the isolation, element 102. The . 
s attachment mechanism comprises a large zone of adhesive 104 disposed along a portion pf the longitudinal centerline . 
L, and smaller adhesive areas 106 in the corners 27 of the sanitary napkin 20. These adhesives can be extensible or 
inextensible. «■. * ■ « 

The large zone of adhesive 104 can comprise adhesives in any suitable pattern. The large zone of adhesive 104 
can comprise one or more strips, patches, spots, or lines of adhesive. These strips of adhesive (or the like) within the 
10 large zone 104 can be intermittent or continuous. 

The large zone of adhesive 104 can range in size. The length of the large zone of adhesive 104 can range in size 
from a small.patch along the transverse centerline T to nearly the length of the sanitary napkin. The large zone of adhe- 
sive in the embodiment shown is about 6 inches (about 15 cm.) long.The large zone of adhesive 104 can range from 
very narrow to fairly wide. The width of the large zone of adhesive 1 04 can be so small that it is just a thin line of adhe- 
15 sive disposed along the longitudinal centerline. . * . ■*. ;; 

A key dimension to the properly functioning of the first variety of stretchable attachment devices is the dimension 
D 1 (shown in Figure 32). The dimension D-j can be measured longitudinally or laterally, as shown in Fig. 32. 

The dimension D 1 is the distance from the place where the isolation element 1 02 is bonded to the inextensible com- 
ponents of the sanitary napkin, point P, to the place where the isolation element 1 02 is bonded to the sheet of extensible 
20 material 101, point Q. ••' * ' > 

The dimension D 1 is important because it affects the amount that the extensibility properties of the sheet of exten- 
sible material 101 and the remainder of the sanitary napkin 20 can be decoupled. 

The dimension Di required for a particular sanitary napkin depends on the relative extensibility of the materials ^ 
comprising all of the relevant portions of .the sanitary napkin. The portions of the sanitary napkin relevant to the dimen- 
25 sion D 1 include, but are not limited to the inextensible components, the sheet of extensible material, and the isolation ^ 
element 102. - 

For instance, if the isolation element 102 is extremely extensible, the isolation element 102 will not need a great D 1 
dimension to create a sufficient amount of slack between the sheet of extensible material and the inextensible compo- 
nents. 

30 The dimension D 1 will also depend on the dimensions of the attachment mechanism used to attach the sanitary 
napkin 20 to the wearer's panties. This is because the slack material can be present in the portion of the sheet of exten- . 
sible material 101 between the edge of the panty fastener and the place where the sheet of extensible material 101 is 
joined to the isolation element 102. 

Preferably, in the embodiment described herein, D 1 is greater than or equal to about 5 mm., more preferably greater 
35 than or equal to about 1 0 mm., more preferably, and most preferably is greater than or equal to about 1 5 mm. The upper 

limit on D 1 is as follows. D t is preferably not so large that point Q extends past the intersection of the centerlines of the ^ 
sanitary napkin, point I, (although in less preferred embodiments, it may). 

Figures-34 and 35 show what happens when the sanitary napkin 20 with this first variety of a stretchable attach- 
ment device 100 is stretched. The sheet of stretchable material 101 stretches with the wearer's undergarments U. Fig- 
40 ure 34 shows that the end regions 28 and 30 of the sanitary napkin 20 will curve upward when the sanitary napkin is 
viewed from the side. This will provide the sanitary napkin an overall curved longitudinal profile: Figure 35 shows that 
the sanitary napkin 20 is saddle-shaped when viewed from the end. 

The particular curvature shown in FIGS. 34 and 35 results from the configuration of the attachment mechanism 
between the sheet of extensible material 101 and the isolation element 102. Other attachment mechanisms may be 
45 used to create other stretched configurations. 

The stretchable attachment device 100 can have additional features. 

For example, at least portions of the sheet of extensible material 101 could comprise a material having a low return 
force (or a "high set"). These are materials that, when stretched, will not tend to return to their unstretched dimensions. 
They will tend to remain (or set) close to their extended length. 

so These materials having a high set are particularly useful in some portions of the sanitary napkin. Two such portions 
are where the flaps 52, or other lateral side extensions of the sanitary napkin are folded around the curved leg openings 
in the crotch of a pair of panties. The flap material in these areas is stretched when the flaps 52 are folded around the 
crotch of the panties. The stretching puts tension on the flap material, especially where the crotch of the panties is 
wider. (The stresses on the flaps is described in greater detail in U.S. Patent 4.91 7,697 issued to Osborn, et al. on April 

55 17, 1990.) 

When the flaps 52 comprise a material having a high set, they will stretch to fit around the crotch of the wearer's 
panties. The flaps 52 will not tend to retract and bunch the wearer's panties, or come unattached from the underside of 
the panties. (Ideally, flaps 52 comprising such materials will not even have to be attached to the underside of the panties 
to remain in place. 
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The flaps 52 formed on the sheet of extensible material 101 could comprise the portions that are made of such 
materials. In such a case, the entire sheet of extensible materia! 101, with the exception of the flaps 52, could comprit-e 
a laminate of a zero strain nonwoven, such as a ring rolled nonwoven material or a nonwoven web comprised t?f 
unbonded fibers, and a Findley extensible adhesive. The Findley adhesive could be omitted from the portions of such 
5 a laminate that form the flaps 52. 

The sheet of extensible material 101 that has the extensible adhesive therein would be elastfcally extensible. The 
flaps 52, however, would not be elastically extensible. The flaps 52 could, as a result, be folded around and attached Xo 
the underside of the wearer's panties and would not tend to flip back 

In other embodiments.^only portions of the flaps 52 could comprise such materials. For instance, the portions of the 
10 flaps 52 located on and near the axes wf lere the flaps 52 are folded around the panty crotch may be comprised of such 
materials, while the remaining portions of the flaps 52 are not because the former portions are subjected to greaw 
stresses when the flaps are folded. 

In other* embodiments, the entire sheet of extensible material 101 could comprise such materials. 

In other embodiments (shown schematically in Figure 35A), a sheet comprised of a relatively inextensible material 
75 could be provided with flaps 52 comprising such materials. Thus, these materials are separately useful on embodi- 
ments without stretchable attachment devices. 

In a preferred embodiment, as shown in Fig. 35A, the flaps 52 are provided with strips of hook material or otirer 
mechanical fastener material. In this preferred embodiment, the strips of hock material f ire distributed in a radial pat- 
tern. The hooks can be oriented in a particular directfon for improved gripping properties. Preferably, in the embodiment 
20 in Fig. 35A,-the mouths of the hooks are oriented so that they face the intersection of th? Jongitudfnal and transverse 
centerlines. 

In still other embodiments, such materials can be used on a sanitary napkin 20 having otherwise conventional 
flaps. 

25 (b) Second Variety 

The second basic type of stretchable attachment device is shown in Figs. 36-41 A. 

Figure 36 is a simplif iecf schematic perspective view of a sanitary napkin 20 having a retchable attachment device 
100 that comprises a pair of extensible (preferably stretchable) attachment elements 1 08. (The sanitary napkin is 
30 shown without any fasteners on the stretchable attachment elements in Fig. 36. The sanitary napkin is shown in dotted 
lines in Fig. 38.) 

The stretchable attachment device 1 00 shown in the figures comprises a separate component that is attached ;o 
the sanitary napkin 20. The stretchable attachment device 100 comprises one unitary structure. The stretchable attach- 
ment device 100 is unitary in that the pair of stretchable attachment elements 108 are connected to each other by an 
35 optional central portion 109. The centra) portion 109 may be extensible, but need not be. 

Many other constructions are possible. For example, in other embodiments, the cental portion 109 can be omitted, 
and the stretchable attachment elements 1 08 may each be attached to the sanitary napkin. 

In the embodiment shown in FIG. 36, however, the stretchable attachment device 100 is joined to the garment side 
20B of the sanitary napkin 20 by a joining device, such as the central portion attachment elements 1 1 7. The central por- 
40 tion attachment elements 11 7 can comprise any suitable extensible or kiextensible attachment device. The central por- 
tion attachment elements 1 17 can be discrete attachment devices. Preferably, however, the central portion attachment 
elements cover most or all of the central portion 1 09. 

The sanitary napkin 20 is shown in FIGS. 36-38 as having approximately the same dimensions as the central por- 
tion 109 of the stretchable attachment device 1 00. In other embodiments, the dimension? of the sanitary napkin 20 can 
45 be less than, or greater than those of the central portion 1 09. 

In alternative embodiments, the stretchable attachment elements 108 may be integral parts of the components of 
the sanitary napkin, such as the topsheet, backsheet or absorbent core. For instance, the stretchable attachment ele- 
ments 108 may be extensions of the longitudinal edges of the topsheet 38 and/or the backsheet 40. 

The attachment elements 108 extend outward from the longitudinal side edges 21 C of the main body portion 21 of 
so the sanitary napkin 20. The stretchable attachment elements 1 08 are either bonded to the underside of the central por- 
tion 109 of the stretchable attachment device 100, or to the garment-facing side 20B of the sanitary napkin near the 
middle of the sanitary napkin 20. The ends 1 1 1 of the stretchable attachment elements 1 08 are free. 

The stretchable attachment elements 108 are preferably in the form of two strips or flanges of material. The outside 
longitudinal edges 1 10 of the stretchable attachment elements 108 are preferably symmetrically opposite, and convex 
55 inwardly oriented (i.e. , curved inward toward the longitudinal centerline). The stretchable attachment elements 1 08 may 
be thought of as being "butterfly shaped". The outside longitudinal edges 1 10 of the attachment elements 108 prefera- 
bly correspond closely to the shape of the panty crotch. The stretchable attachment elements 108, however, can be in 
many other suitable configurations. 
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The stretchable attachment elements 108 shown in FIGS. 36-38 are folded inward under the main body portion 21 
at a first fold axis that runs along the longitudinal edges 21 C of the main bodyportion 21. The stretchable attachment 
elements 1 08are folded back outward near the longitudinal centerline at a second, preferably curved, fold axis F 2 . If the 
stretchable attachment device is not provided with a central portion, the stretchable attachment elements 108 should 
5 be joined along the longitudinal edges 21 C of the main body portion 21 . 

Figure 38- is a schematic cross-sectional view of the sanitary napkin 20 in Figure 37 taken along line 38-38. The 
stretchable attachment elements 108 are folded so that when the sanitary napkin 20 is cut along the transverse center- 
line, the left half of the stretchable attachment device 100 appears as a reverse -z" in cross-section and the right half 
appears as a "z". The diagonal portion of the "z" structure, and the part of the stretchable attachment device forming 
w the lower portion of the "z" are preferably both extensible. . .-.«*• 

The stretchable attachment elements 1 08 are preferably attached to the backsheet 40 of the sanitary napkin in the 
area of the intersection of the longitudinal and transverse centerlines L and t. This stabilizes the attachment elements. 
The attachment elements 108 can be attached by any suitable attachment element retainer 118. Suitable retainers . 
includeadhesives.' ■• 

is Figure 38 shows some of the dimensions of one preferred sanitary napkin having attachment elements 108. The . . .... 

width of the main body portion 21 of the sanitary napkin W u as measured at the narrowest portion (i.e., along the trans- 
. verse centerline) is about 2.5 inches (about 6.4 cm.). The lateral distance designated "A" between the first fold line F r 
and the second fold line F 2 is about 1 inch (about 2.5 cm.). The lateral distance designated "B" between the second fold 
line F 2 and the outside edge 1 10 of the attachment elements is about 1 3/8 inches (about 3.5 cm.). 

20 The attachment elements 108 may be attached to the inside surface of the crotch region of the wearer's panties, 
The attachment elements 108 need not be folded down under the panty and attached to the underside of the panties; * 
The attachment elements^ 08, thus, differ from conventional sanitary napkin wings. Ip other embodiments, however, the . , . 
attachment elements 108 may be folded down and attached to the underside of the wearer's panties. 

The stretchable attachment elements 1 08 are adhered to the crotch of the wearer's panties by attachment element 

25 fasteners, such as discrete patches of adhesive 120. The adhesive patches 120 may be extensible or inextensible in 
such an embodiment. In alternative embodiments, as shown in Figure 39, rather than being in the form of patches, the 
adhesive 120 may be in the form of a continuous strip of stretchable adhesive. The adhesive 120 can, however, be 
arranged in any suitable configuration. 

In other alternative embodiments, one or more of the other types of fasteners described above (i.e., mechanical or ^ 

30 frictional fasteners) may be used as attachment element fasteners 1 20. These fasteners may be used aione, or in con-; 
junction with adhesive fasteners. ..-»■•,. 

One key dimension to the proper functioning of this embodiment is the dimension D 2 . The dimension D 2 is the dis- 
tance from the place where the stretchable attachment elements 1 08 are bonded to the backsheet 40, point R, to the 
nearest portion of the attachment element fasteners 120, point S. The dimension D 2 affects the amount that the exten- . 

35 sibility properties of the stretchable attachment elements 108 and the remainder of the sanitary napkin 20 can be 
decoupled. : 

There are often other key dimensions as well. These depend on how the stretchable attachment device 100 is oon-^ t 
structed. • • ' • \ v . 

The attachment elements 108 can be made extensible in a number of different ways. The attachment elements can 
40 be: (1) comprised entirely of an extensible material; (2) comprised of an inextensible material that is gathered and has - 
an extensible material, such as elastic strands, attached thereto; (3) comprised of a material having inextensible zones ' 
and extensible zones; and (4) comprised of a folded inextensible material that defines folded sections with extensible 
.elements that bridge the folded sections. 

Several of these ways of providing extensibility are described in greater detail below with reference to the drawing 
45 figures. The manners of making the attachment elements are, however, not limited to those described herein. 

Figures 36-39 show attachment elements 108 that are made extensible in the first manner described above. The 
attachment elements 108 shown in figures 36-39 may be comprised entirely of stretch materials. In this case, the 
attachment elements 108 need not be provided with optional elastic strands 116. 

Figures 36-39 can also be used to illustrate attachment elements 108 that are made extensible in the second man- 
50 ner described above. In this case, the attachment elements 1 08 shown in Figures 36-39 could comprise an inextensible 
material, such as extensions 1 14 of the polyethylene backsheet that are provided with optional elastic strands 1 16. 

In the second alternative embodiment (shown in Figures 36-39), the elastic strands 1 16 are stretched and attached 
to the attachment elements 108. The elastic strands 116 gather the attachment elements 108 longitudinally inward 
(when the stretching forces are removed from the elastic strands 116). This leaves the attachment elements 108 elas- 
55 tically extensible in the longitudinal direction. The elastic strands also preferably gather the stretchable attachment ele- 
ments 108 into a curved configuration that corresponds to the shape of the panty crotch. 

The elastic strands 116 are preferably located in the central region 32 of the sanitary napkin. In one preferred 
embodiment, the elastic strands 1 16 are about 3 inches (about 7.5 cm.) long prior to stretching and are about 4 inches 
(about 10 cm.) long when stretched. 
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Figure 40 is a schematic plan view of a sanitary napkin 20 having an alternative type of stretchable attachment ele- 
ments 1 08. The stretchableattachment elements 1 08 shown on Figure 40 are provided with a plurality of elastic strands 
1 1 6 and a continuous strip of stretchable adhesive 1 20. 

Figure 41 shows attachment elements 108 made extensible in the third manner described above. The attachment 
elements 108 shown in FIG. 41 comprise extensible zones of material 1 1 7 and inextensible zones of material 119. 

Figure 41 A shows attachment elements 108 made extensible in the fourth manner described above. Figure 41 A 
shows a sanitary napkin 20 having stretchable attachment elements 108 comprising a folded inextensible material 114. 

The folded inextensible material 1 14 is preferably in the form of strips or lateral extensions of one or more compo- 
nents of the sanitary napkin; The attachment elements 108 are provided with extensible elements, such as stretch ele^ 
ments 1 26 that bridge the folded sections of the inextensible material 114. 

The inextensible material 1 1 4 in the sanitary napkin embodiment shown in Figure 41 A is folded at several fold lines 
122. The inextensible material 114 is folded so that portions of the inextensible material 1 14 overlap in the central 
region 32 of the sanitary napkin. These form overlapping sections 124 of theinexterrsible material 114. The overlapping 
sections 124 are not limited to the central region 32 of the sanitary napkin. The overlapping sections 124 may also 
extend into the end regions 28 and 30 of the sanitary napkin 20, as well. 

The stretch elements 126 that bridge the folded sections of the inextensible material 1 14 can comprise one or more 
elastic strands, a patch of elastic material, or the like. The stretch elements 1 26 are attached to the inextensible material 
1 14. The stretch elements 126 in Figure 41 A are attached to the inextensible material 114 by a plurality of stretch ele- 
ment attachment elements, designated 128. 

The stretch element attachment elements 128 secure the stretch elements 126 to the separate folded portions of 
the inextensible material 114 designated 130, 132, 134. This allows the folded portions of the inextensible material 1 14 
(especially the folded portions designated 1 30 and 1 34) to move longitudinally with respect to each other when the inex- 
tensible material 1 1 4 are subjected to stretching forces. 

(c) Third Variety 

The third basic type of stretchable attachment device is shown in FIGS. 42 and 43. 

The third type of stretchable attachment device 1 00 comprises one or more extensible zones {or patches) of mate- 
rial which have a panty fastener positioned at or near their center. The zones of extensible material are bonded at least 
partially around their perimeter to the sanitary napkin. 

For instance, the third type of stretchable attachment device 1 00 could comprise a single patch of extensible mate- 
rial. The patch of extensible material could be about the size of the backsheet 40 of the sanitary napkin 20. It could have 
a panty fastener positioned in its center. This patch of extensible material could be joined about at least a portion of its 
periphery to the periphery of the backsheet 40. This stretchable attachment device 100 will be capable of stretching 
between where it is fastened to the wearer's panties and the places where it is joined to the backsheet 40. 

Figure 42 is a schematic plan view of the garment surface 20B of a sanitary napkin 20 having stretchable attach- 
ment elements 108 in the form of three zones of extensible (and, preferably stretchable) material 136. 

The zones of stretchable material 136 shown in Figure 42 can comprise any of the types of extensible (or stretch- 
able) materials described herein, such as an extensible or stretchable film or extensible or stretchable laminate. 

The zones of stretchable material 1 36 are permanently attached to the backsheet 40 by zone attachment elements 
138. The zone attachment elements 138 bond the perimeters of the zones of stretchable material 136 to the backsheet 
40. Suitable zone attachment elements 138 include, but are not limited to extensible and inextensible adhesives. 

The sanitary napkin 20 is affixed to the inside of the wearer's panties. The sanitary napkin 20 is affixed to the pan- 
ties by zone panty fasteners (or simply "zone fasteners") 140. The zone panty fasteners 140 are located on the zone^s 
of stretchable material 1 36. The zone panty fasteners 1 40 may comprise any of the types of fasteners described herein, 
including, but not limited to, extensible and inextensible adhesives, and mechanical fasteners and frictional fasteners. 

The sanitary napkin 20 shown in Figure 42 is provided with extensibility in ihe following manner. The sanitary nap- 
kin 20 components, such as the topsheet. backsheet, and absorbent core, may, but need not, be provided with exten- 
sibility. When the sanitary napkin 20 is secured in the wearer's panties by zone panty fasteners 140, the zones of 
stretchable material 136 can stretch and separate from the backsheet 40 of the sanitary napkin 20. The zones of 
stretchable material 136 will separate from the backsheet 40 at their center where they are not peripherally bonded to 
the backsheet 40 by the zone attachment elements 1 38. This provides an attachment device with some extensible slack 
material that can move in response to movements of the wearer's undergarments. 

A key dimension to the proper functioning of this embodiment is the dimension D 3 . The dimension D 3 is the dis- 
tance from one of the places where the zones of stretchable material 1 38 are bonded at their perimeter to the backsheet 
40, point N, to the nearest point on the zone panty fasteners 140, point O. 

The distance D 3 is a measurement of the amount of extensible material between the place where the zones of 
stretchable material 136 are fixed to the inextensible components and the place where the zone panty fasteners 140 
will be affixed to the wearer's panties. 
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Figure 43 is a schematic plan view.of the garment surface 20B of a variation of the sanitary napkin 20 shown in 
FIG. 42. the sanitary napkin 20 shown in FIG. 43 has zones of stretchable material 136 in the form of butterfly-shaped 
strips. 

The sanitary napkin 20 without the zones of stretchable material 136 shown in Figure 43 has butterfly shaped 
s extensions from the longitudinal sides 21 C of its main body portion 21. 

The zones of stretchable material 136. shown in Figure 43 are peripherally attached to the sanitary napkin 20. The 
zones of stretchable material 136 are attached to portions of the backsheet 40 that comprises part of the main body 
portion 21. The zones of stretchable material 136 are also peripherally attached to portions of the backsheet 40 that 
form the butterfly shaped extensions of the longitudinal sides 21 C. of the main body portion 21 . 
10 The zones of stretchable material 136, shown in Figure 43 are preferably provided with zone panty fasteners 140 
that comprise curved strips of extensible adhesive. 

The embodiments shown in figures 32-43 are just a few of the many possible stretchable attachment device con- 
figurations that fall within the scope of the present invention. 

The present invention, however, is not limited to stretchable attachment devices, per se. The types of structures 
75 described above can be used in other portions of absorbent articles. Fcr instance, the structures described above can 
also be used to provide a stretchable or extensible connection between any inextensible (or less extensible) compo- 
nents of an absorbent. article and extensible components of the same. 

For example, instead of providing a stretchable connection between an inextensible sanitary napkin and the 
wearer's panties, similar stretchable elements could be used to provide a stretchable connection between an extensible 
20 backsheet and an inextensible topsheet and absorbent core. .. 

In other alternative embodiments, a sanitary napkin could have an extensible adhesive that supplies the remainder 
of the sanitary napkin with extensibility or stretchability. 

B. Sanitary Napkins Having Mechanical Attachment Devices . 

25 

Figure 44-46 are schematic bottom plan views which show alternative sanitary napkin 20 embodiments having 
mechanical attachment devices 142. • % 

The sanitary napkins shown in FIGS. 44-46 may also use adhesive fasteners. These adhesives may be extensible 
or inextensible as in the preceding sections. The key difference in the alternative sanitary napkins 20 shown in FIGS. 
30 44-46 is that they employ at least some mechanical attachment devices 1 42. 

The mechanical attachment devices* (or elements) 142 in these embodiments may comprise any of the types of 
mechanical fasteners (or frictional fasteners) described herein. The mechanical attachment devices 142 preferably, 
comprise patches of hook material. 

The mechanical fastening devices 142 preferably have engaging elements 148 which may be hook-shaped. Only 
35 a few of the engaging elements 148 are shown in the drawings for simplicity. The fastening devices 142. however, need 
not have hook-shaped engaging elements. The engaging elements 148 may be in any suitable configuration. 

The engaging elements 1 48 engage the fabric (typically, the yarns of a knit or woven fabric) covering the panty leg . 
elastics. The, mechanical fastening devices 142 may engage the fabric covering the top of the wearer's panty elastics, 
the fabric covering the sides of the panty elastics, or the fabric covering the bottom of the panty elastics. 
40 The patches of hook material are positioned at key points on the sanitary napkin 20. The patches of hook material 
are preferably positioned at or near the panty elastics when the sanitary napkin 20 is placed in the wearer's panties. 

The patches of hook material in all of the embodiments described in this specification may be placed on any other 
portions of the sanitary napkin. The patches of hook material, for instance, can be placed on the main body portion 21 
near the edges 24 of the sanitary napkin 20. 
45 The use of mechanical attachment elements 142 at or near the panty elastics and after the end edges 24 of the 
sanitary napkin 20 eliminates several problems associated with the use of adhesive fasteners alone. Mechanical fas- 
teners are not subject to the problem of adhesives sticking to the wearer's body hair. They are also not subject to the 
problem of the adhesives become unattached and causing the sanitary napkin folding back and sticking to itself when 
the panty and panty elastics move and stretch. 
so Positioning mechanical attachment elements 142 near the panty elastics can also be used advantageously. This is 
shown in Figure 44A. 

Figure 44A is a representation of a sanitary napkin 20 in place in the wearer's panties. The leg elastics of the 
wearer's panties, E, are stretched when the panties are put on by the wearer. This causes the elastics to exert forces 
F E against the wearer's body. These forces provide a normal force component relative to the portions of the flaps 52 
55 that are against the wearer's body. 

The normal force component can be used to cause mechanical or frictional attachment means to be more effective. 
Normal forces may aid mechanical fasteners having hook-like elements in penetrating and hooking onto the fabric of 
the wearer's panties. Ideally, the normal forces will cause the hooks to automatically engage the panty fabric with little 
or no effort needed on the part of the wearer to press the hooks into the panties. 
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The normal forces may also aid mechanical and frictional fasteners that utilize frictions! forces for attachment or are 
aided<by frictional forces. Some mechanical and frictional fasteners have rough (e.g., sandpaper like) surfaces Such 
fasteners act by providing mechanisms that tend to resist sliding between the sanitary napkin and the wearer's panties. 
The normal forces exerted by the panty elastics will increase the resistance to sliding along the surface of the panties 
at the leg elastics. 

The above-described mechanical attachment devices 1 42 may be used on many differ ent types of sanitary napkin? 
described herein 

Preferably, the mechanical attachment devices 142 ate used on sanitary napkins comprised of all extensible com- 
ponents. ... f 

For ©cample, the mechanical attachment devices 142 can be used with relatively inextensible sanitary napkins hav- 
ing one of the stretch attachment devices described above. This will provide a stretchable attachment structire that 
moves with the panty and panty elastics. 

Most preferably, the mechanical attachment devices 1 42, per se, associated with any of these sanitary napkins are 
extensible (and preferably stretchable) and flexible. The mechanical attachment devices 142 can ca mads extensible in 
any suitable manner. 

For instance, the mechanical attachment devices 142 could be made extensible by affixing them to an extensible 
element, such as an element similar to the zones o' stretchable material 1 36 used in the str^tchabrr? attachment cir^vices 
described above: 

Alternativfcly, the mechanical fastening devices 142 car, be made extensible by constructing Them from extensible 
component materials. For example, the mechanical attachment devices 142 couteT compose a patch of hook materia 
that has an extensible backing and hooks protrutfng from the extensible backing. 

The extensible mechanical fastening devices 142 in such embodiments will be better able to move with tha panty 
elastics. This is a departure from known fasteners such as adhesives. Adhesive fasteners are typically capable of only 
being subjected to and reacting to the forces exerted on the sanitary napkin by the wear's panty elastics. Adnesivc 
fasteners typically react to these forces in undesirable manners, such as by becoming detached from the wearers par. 
ties. 

The mechanical attachment devices 1 42 may also be used in combination with adhesive fasteners, such aa those 
designated 144, to provide different fastening characteristics. Figures 44-48 show a non-Hmiting number of alternative 
embodiments which use some mechanical fasteners with adhesive fasteners. 

The adhesive fasteners 144 are preferably positioned inboard of the periphery of the sanitary napkin in such 
embodiments. The mechanical fasteners 144 can then be positioned outboard of the adhesive fasteners 142. This 
avoids the aforementioned problems of the fasteners sticking to themselves or to the wearer's bod/ associated with the 
use of adhesive fasteners. 

Figure 44 shows a sanitary napkin 20 embodiment which is provided with side extensions 146. The side extensions 
146 have mechanical attachment devices 142 located thereon. An adhesive fastener 144 runs down the center of the 
sanitary napkin 20. The side extensions 146 are rectangular in Figure 44. However, they may be of any suitable shape 

The side extensions 146 shown in Figure 44 need only extend far enough laterally outward lhat they are able to 
overlie the elastics wearer's panties. The side extensions 146, preferably, however, extend far enough laterally outward 
that they can be wrapped around the wearer's panty elastics. The mechanical attachment devices 142 ideally will be 
able to -secure the sanitary napkin 20 in place much better than conventional sanitary napkin flaps having adhesives 
alone^Thus, the side extensions 146 may, but need not, extend laterally outward to the same extent as conventional 
sanitary napkin flaps. 

The mechanical fastening devices 142 may be distributed over any portion of the main body portion 21 of the san- 
itary napkin, or the side extensions 146. The only limitation on the minimum size of the mechanical attachment device* 
142 is that the mechanical fastening devices 142 provide sufficient holding capability so they will remain securely fas- 
tened to the the wearer's panties. 

As noted above, the mechanical fastening devices 142 are particularly useful when located in the area of the 
wearer's panty elastics. Thus, at least some portions of the mechanical attachment devices 142 should be spaced lat- 
erally outward from the longitudinal centerline L to the places where the sanitary napkin contacts the portions of the 
panties containing the panty elastics. 

An example panty crotch could range in width from about 1.5 inches (about 3.8 cm.) or less to about 4 inches 
(about '1 0 cm.). Preferably, therefore the spacing of at least a portion of the mechanical fastening devices 1 42 from the 
longitudinal centerline L is greater than or equal to about .75 inches (about 2 cm.) to the edge of the panty crotch (and 
beyond) for the panties having narrower crotches. 

With panties having greater widths, at least a portion of the mechanical fasteners are preferably spaced greater 
than or equal to about 1 inch (about 2.5 cm.), more preferably greater than or equal to about 1 .25 inches (about 3 cm.), 
more preferably greater than or equal to about 1 .5 inches (about 4 cm.), more preferably greater than or equal to about 
1 .75 inches (about 4.5 cm.), up to greater than or equal to about 2 inches (about 5 cm.) to the edge of the panty crotch 
and beyond. 
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(When rt said that the mechanical fasteners extend from a certain point to the edge of the panty crotch and beyur.d, 
this means that at least a portion of the fasteners must start inboard of the edge of the panty crotch. The inside edgas 
of the mechanical fasteners, thus, are preferably arranged so that they will engage the top surface of the panty in trie 
-crotch region. Mechanical fasteners having inside edges that are positioned so far outboard of the longitudinal center* 
5 line that they are only capable of fastening to the underside of the wearer's panties are less preferred.) 
• Figure 45 shows a sanitary napkin 20 embodiment which is provided with side flaps 52. The sanitary napkin 20 tea" 
<a longitudinally-oriented adhesive fastener 144 on its main body portion 21. The side flaps 52 have mechanical fas&n- 
fng devices disposed in two patches 142. The patches are positioned to engage the wearer's panties at the leg etass ^ 
'.when the side flaps 52 are wrapped around the wearer's panties. The flaps 52 also have conventional adhesive fastp- 
10 ers 144 located near the distal ends .53 of the flaps 52. The adhesive fasteners 144 are used to attach the flaps 5'-:;to 
Mhe underside of the wearer's panties. 

Figure 46 shows a sanitary napkin 20 embodiment that has a narrow central region 32 and wider end regions 08 
and 30. The longitudinal edges 22 of the sanitary napkin 20 are shown as being formed by linear segments. The shape 
• of the sanitary napkin 20 preferably generally corresponds to the shape of the crotch region of the wearer's panties-. In 
15 other alternative embodiments, the longitudinal edges 22 of the sanitary napkin 20 are curved. > . * 

- . The sanitary napkin 20 shown in Figure 46 has a longitudinally-oriented adhesive fastener 144 on its main body 
portion 21 . A strip of mechanical fastener material 1 42 runs along each longitudinal edge 22 of the sanitary napkin 20. 
Hie longitudinal edges 22 can be fastened to the inside surface of the wearer's panties. In alternative embodiments, Xh% 
longitudinal edges 22 can extend laterally outward a greater distance so they may wrap around and be attached to the 
20 underside of the wearer's panties. ; . / ...... 

Figures 47 and 48 are a schematic top plan view and a schematic cross-sectional view of a sanitary napkin 20 hav- 
ing stretchable attachment elements 1 08 similar to those shown in Figure 39. The sanitary napkin 20 shown in Figures . 
47 and 48 is provided with mechanical attachment devices 1 42 (preferably in the form of strips) along each outSKle . 
edge 110 of the attachment elements 108, and adhesive fasteners 144 (also in the form of strips) along the inside 
25 edges of the strips comprising the mechanical attachment devices 142. 4 
Figure 49 is a schematic top plan view of a sanitary napkin 20 similar to that shown in the preceding two drawing " 
figures. The sanitary napkin 20 shown in Figure 49 differs in that the strips comprising the adhesive fasteners 144 are , 
replaced by additional mechanical attachment devices 142. 

30 G. Sanitary Napkins With Pull-Out Tabs . v 

Figures 50-54 show a sanitary napkin 20 having a pull-out tab that allows the sanitary napkin to be adjusted sn^ 
length by the wearer. 

The adjustable length sanitary napkin 20 shown allows the wearer to individually adjust the length of the sanitary i5s 
35 napkin to her specif ic body/panty size and activity. ^ 
Women in the past have had to adjust the position of the sanitary napkin by moving the sanitary napkins forward or* 
backward in an attempt to cover areas of their, panties susceptible to staining. However, when a woman moved the san%£ 
itary napkin backward in her panty, the front portion of the panty becameexposed, and vice versa. 

Alternatively, women could select sanitary napkins of varying length; This approach suffered from the disadvantage 
40 that it required the woman to have multiple sizes of sanitary napkins depending on her activity. These different sized 
sanitary napkins still could not be adjusted to the woman's specific needs/size. Furthermore, to be fully protected, the 
woman would need to carry more than one size of product with her to meet her changing needs throughout the day. 

Several patents disclose attempts to make extendable absorbent articles. These include U.S. Patent 3,653,382 
issued to Easley, et al. on April 4, 1972, U.S Patent 3,848,599 issued to Schaar on November 19, 1974, U.S. Patent 
45 4,596,570 issued to Jackson, et al. on June 24, 1986, and U.S. Patent 4,597,759 issued to Johnson on July 1 , 1986. The 
search for more convenient ways of making absorbent articles, particularly sanitary napkins, extensible has continued, 
however. * 

FIGS. 50-54 show sanitary napkins made adjustable by providing pull-out tabs. The pull-out tab 160 provides a 
mechanism that may be pulled on by the wearer to lengthen the sanitary napkin 20. There are a non-limiting number of 

so ways to provide a pull-out tab feature. FIGS. 50-53 and FIG. 54, respectively, show two alternative sanitary napkin 20 
embodiments which have pull-out tabs 1 60. 

The sanitary napkins 20 shown in FIGS. 50-54 comprise the basic components described above (i.e., the topsheet 
38, backsheet 40, and absorbent core 42). The components of the sanitary napkin 20, however, need not be extensible. 
They may be extensible, inextensible, or, some of the components may be extensible and some inextensible. 

55 The topsheet 38 preferably comprises either a ring rolled apertured film, a low basis weight nonwoven material with 
fibers oriented in the transverse direction, a hydro-entangled nonwoven material, or an apertured film made of an exten- 
sible material such as Exxon film EXX-7 or an extensible scrim hydro-entangled with polypropylene or capillary channel 
fibers. 
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The absorbent core 42 is preferably thin and flexible, or made from core materials that, while not extremely thin, are 
flexible and can be easily compressed. It is understood that thick cores can also be used, however. 

Suitable thin and flexible core materials comprise the superabsorbent materiai laminate known as WATER-LOCK 
L-535, and absorbent tissue cores such as those made from BOUNTY tissue described above. Other suitable thin and 
flexible l core materials comprise a double layer acrylic fibrous material known as Lanseal F available from the Choli 
Company, Ltd., of Higashi, Osaka, mixtures of superabsorbent fbers such as those known as FIBERSORB entangled 
with other types of fibers, and included in the hydro-entangled melt blown fiber and cotton composite known as product 
#7102-102 available from Fiberweb. 

Suitable core materials that can be easily compressed are the composite absorbent structures described in the 
aforementioned U.S. Patents 4,773,903 and 4,865,596. Other suitable core materials that can be compressed to yield 
a thin core include airfelt and superabsorbent material cores (in the form of blends, laminates, etc.) which have a caliper 
of less than or equal to about 0. 1 inch (about 2.5 mm.) 

Suitable backsheet materials could be any of those described above, including, but not limited to Findiey adhesive 
film #1 98-338 (with a thickness of 5 mil); 1 mil polyethylene film; 1 mil polyethylene Wend with Kiavton or uthylerteVoyl 
acetate; Exxon film EXX-7 or Tredegar X-7644 film. One preferred backsheet material shown in Figure* 50-54 is the 
laminate of a polyester nonwoven material and a film described in U.S. Patent 4,476,180 issued to Wnuk on October 9, 
I984. This material should be made extensible by ring rolling, or by any other suitable process. 

The sanitary napkin 20 is preferably provided with a liquid impervious interliner 48 positioned between theabsorb- 
ent core 42 and the backsheet 40. The interliner 48 is associated with the undergarrnent-facing side 42B ui the absorb- 
ent core 42. The interliner 48 serves as a first constraint for any bodily discharges that may tend to miqrate toward the 
backsheet 40. 

The sanitary napkin 20 is preferably constructed so that the absorbent core 42 is joined indirectly to the backsheet 
40 along the longitudinal edges 42 of the core 42. The term "indirectly joined r means that the absorbent core 42 is 
joined to another component, which is in turn joined to the backsheet (in the manner specified)* This other component 
is preferably within the topsheet 38 or the interliner 48. 

The absorbent core 42 is preferably also joined to the backsheet 40 along at least one transverse juncture 25. The 
transverse juncture 25 is optional, however. 

The remainder of the absorbent core 42, including at least the rear end edge 42D 1 , is unattached tc the backsheet 
40. The unattached portion of the core 42 may move apart and separate from the backsheet 40 

The transverse juncture 25, if present, can be a region such as a line or an edge. FIGS. 50-52 show an embodiment 
in which the transverse juncture 25 may be generally coincident with an end edge 24, suth as the front end edge 24A 
of the sanitary napkin 20. The end edge 24 at which the transverse juncture 25 is located may be referred to as the 
"joined end edge" (or "joined transverse edge"). The other end edge 24B is referred to as the "unattached end edge". 

The sanitary napkin 20 may be constructed generally in accordance with U.S. Patent 5,007,906 entitled "Decou- 
pled Sanitary Napkin" which issued to Thomas W. Osborn, et al. on April 16, 1991, only with the pull-out tab 160 
described herein. 

Typically, the transverse juncture 25 will be located in the portion of the sanitary napkin designated 161 that is to 
the front of the wearer when the sanitary napkin 20 is worn. Typically, the unattached end edge 24B is oriented towards 
the rear of the wearer when the sanitary napkin 20 is worn. 

In other embodiments, the transverse juncture 25 need not be at an end edge 24 of the sanitary napkin 20. The 
transverse juncture 25 can be located between the end edges 24A and 24B of the sanitary napkin 20. In such cases, 
the sanitary napkin 20 may have two unattached end edges. 

The transverse juncture 25, as shown in Figure 52, functions like a hinge. The transverse juncture 25 allows parts 
of the sanitary napkin 20 (e.g., the topsheet 38, the core 42, and the interliner 48) to articulate with respect to the back- 
sheet 40 about the joined end edge 24A. The sanitary napkin 20 articulates between a closed position and an open 
position (the latter being shown in Figure 52). In the "closed position", the unattached end edges of the core 42 and 
backsheet 40, 42D' and 40D*, are generally proximate and preferably adjacent. In the "open position" of FIG. 52, the 
unattached end edges of the core and backsheet, 42D' and 40D', are separated in the Z<lirection, relative to each 
other, from their respective closed position locations. 

The pull-out tab 160 is preferably provided in the rear portion 162 of the sanitary napkin 20. The pull-out tab 160 
comprises an extendable portion designated 164, and an attachment portion (or attachment element) 166. the latter 
attaches the extendable portion 1 64 to the rest of the sanitary napkin 20. 

The tab 160, as shown in Figures 51 and 52, is preferably positioned between the interliner 48 and the backsheet 
40. The tab 160 can, however, be located in a recess between any of the components at the rear portion 162 (or front 
portion 1 61 ) of the sanitary napkin 20. 

The length of the tab 160 is preferably between about 1 inch (about 2.5 cm.) and about 6 inches (about 15 cm.), 
although it may be longer or shorter. The tab 1 60 is preferably capable of lengthening the sanitary napkin 20 from 1 1 0% 
or 1 15% to 300% of its original length. Lengthening the sanitary napkin 20 optimally occurs at forces of less than 2 
pounds. 
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FIG. 52 shows that the extendable portion 164 of the pull-out tab 160 preferably comprises several components 
including: (1) a topsheet portion 168, (2) an absorbent core portion 170, (3) a backsheet portion 172^ and (4) a fastener 

174 -. 

The components of the extendable portion 1 64 can be comprised of identical materials as the respective topsheet 

5 38, core 42, backsheet 40, and fastener 44 of the sanitary napkin. Alternatively, the components of the extendable por- 
tion 164 can comprise any other materials described herein as being suitable for use as a topsheet, absorbent core, 
backsheet, and fastener, respectively. The extendable portion 164, may, but need not, be comprised of extensible com- 
ponents, however. - 

In still other alternatives, the components of the extensible portion 1 64 can comprise combinations of the types of 

w. materials described herein as being suitable for use as. a topsheet, absorbent core, and backsheet. For. instance, the 
topsheet portion -1 68 and absorbent core portion 1 70 may, for instance, be unitary in construction. The topsheet portion 
168 and absorbent core portion 170 may, for example, comprise a flannel material that provides a soft surface for con- 
tacting the wearers body and a degree of absorbency so it can serve as an extension of the absorbent core 42. • 
■ ■ ■ ■ The attachment portion 1 66 of the pull-out tab 1 60 serves two primary purposes. The attachment portion 1 66 per- 

is mits the extendable portion 164 to be pulled out by the user. The attachment portion 166, however, must be capable of 
preventing the extendable portion 164 from pulling completely out of the sanitary napkin, and from over-extending.. . . 

. The attachment portion 166 can comprise any suitable type of elemerrt capable of serving these purposes. The 
attachment portion can be integral with the extendable portion 164, or with some other portion of the sanitary napkin, 
or it may be a separate element attached to the extendable portion 164. . 

20 The attachment portion 166 can, for instance, be a rectangular piece of polyolefinic material Figure 52 shows an 
embodiment in which one end, 1 66', of the attachment portion 1 66 is attached to the front end 1 64D' of the extendable 
portion 1 64. The other end 1 66V of the attachment portion 1 66 is attached to the core-facing side 40A of the backsheet. ; 
40. Theattachment portion 1 66 must be flexible enough to permit the extendable portion 1 64 to extend to the position 
shown in Figure 53 from the position shown in Figure 52. 

25 The attachment portion 1 66, in a preferred embodiment, may comprise elastically extensible materials so that the 
tab 160 will retract if the user over-extends the pull-out tab 160. 

To pull out the tab 160, the user lifts or decouples the rear portion 1 62 of the sanitary napkin 20, and pulls on the . 
rear edge 164D" of the extendable portion 164.- r 
The rear edge 1 64D" of the extendable portion 1 64 may optionally be provided with a grip tab for the user to hold * 

30 when pulling out the extendable portion 164. . , 

As best shown in FIG. 52, the sanitary napkin 20 may also have a means for controlling the separation of the, J 
absorbent core 42 from the backsheet 40. The means for controlling the separation of the core 42 from the backsheet J/ 
40 prevents the sanitary napkin 20 from unintended gross deformations and from exceeding the intended open position:. "J* 
As used herein, the means for controlling the separation of the core from the backsheet refers to any component which : 

35 limits the Z-direction separation of the core 42 from the backsheet 40. 

Figure 52 shows one suitable means for controlling the amount of separation of the core 42 from the backsheet 40 
which comprises a material having a longitudinally-oriented pleat (a "pleated materiaO 1 76 to join the core 42 directly. „. 
or indirectly to the backsheet 40. The pleated material 1 76 is provided with longitudinally oriented fold lines 1 78. Alter- 
native means for controlling the separation of the core 42 from the backsheet 40 are described in greater detail in U.S. 

40 Patent 5,007,906. 

FIG. 54 is a sectional view similar to that of Figure 51 of a sanitary napkin 20 which has an alternative type of pull- 
out tab 160 that slides out instead of folding out. This particular tab 1 60 (or at least a part thereof) is positioned inside 
a tab guide such as sheet of material 1 80. Figure 54 shows an embodiment in which the tab 1 60 is wrapped in the sheet 
of material 180. The sheet of material 180 serves as a sleeve which guides the tab 160 and ensures that it is pulled out 
45 straight. 

The tab 1 60 does not have to be completely wrapped by the tab guide 1 80. For example, the tab guide could be C- 
shaped, and only the longitudinal side edges of the tab need be wrapped by the tab guide 1 80. 

In embodiments which utilize a tab guide, the tab 1 60 also preferably still has some type of attachment portion. The 
attachment portion is generally still needed so the tab 160 will not pull completely out of the sanitary napkin. 

50 

D. Adjustable Length Sanitary Napkins 

FIG. 55 and 56 show still other alternative sanitary napkin embodiments which may be extended. 

The sanitary napkin embodiments shown in Figures 55 and 56 need not be extended by the user, however. They 
55 may also be extended by stretching forces exerted on the sanitary napkin in use. 

Figure 55 shows a sanitary napkin 20 having a segmented and overlapping core 42 (or "split core"). The sanitary 
napkin 20 has a core 42 which comprises two segments, first and second segments, 42' and 42". The segments are 
arranged so that the second segment 42" partially overlaps the first. The opposite arrangement is also possible, how- 
ever. 
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Figure 56 shows a core 42 which comprises three segments, a first, second, and third segment, 42*, 42", and 42 m 
in which the second segment bridges the first and third segments. 

The sanitary napkins 20 shown in figures 55 and 56 have an extensible topsheet 38 and an extensible backsheet 
40. The topsheet 38 may be any of the extensible topsheet materials described herein. The backsheet 40 may be any 
5 of the extensible backsheet materials described herein. 

The core 42 may comprise any of the core materials described herein. The material jompriuing the segments of 
the core may, but need not, be extensible since the segments are capable of moving relati ve to each other. 

The segments of thexore 42 are shown as being unconnected. In alternative embodin ents, they could overlap, but 
be connected by an isthmic connection, or by some other type of connection described in Us Patent Application Serial 
10 No. 07/630,451 entitled "Sanitary Nap!dn Having Transversely Segmented Core" filed m the name of Osborn on 
December 19^1990. In still other embodiments, the segments of the core 42 could be jo tied indirectly through some 
other component of the sanitary napkin. 

Figure 58 shows still another alternative extensible sanitary napkin embodiment 

The sanitary napkin 29 shown in Figure 58 has an absorbent core 42 comprised of sr.- extensible layer of entangled 
is fibers. The sanitary napkin 20 preferably has an extensible topsheet 38 and an extensible- backsheet 40. 

The embodiment shown in Figure 58 can, however, be comprised of less than all extensible components (or com- 
ponents that extend the same amounts). Further, all of the components need not be associated togeths,- as an exten- 
sible unit. For example, only the topsheet and cere, the core and backsheet, or the tope -eet and backsheet may be 
associated asextensible units. (The same applies to any of the other sanita«y napkin em bodiments describea in this 
20 specification:)-: 

The topsheet 38 of the sanitary napkin 20 shown in Figure 58 can be made extensible by any suitable manner 
described above. The backsheet 40 can also be made extensible by any manner describee' above. The topsheet 38 and 
backsheet 40 are shown as being made extensible by providing them with corrugations, c by planting tr le same. 

The size of pleats in the backsheet 40 of the sanitary napkin 20 shown in Figure 58 may be la ger than those in the 
25 topsheet 38 (or vice versa). The size of pleats in the backsheet 40 preferably ranges frorv. abou\ 0.05 inches (about 1 
mm.) to greater than or equal to about 0.15 inch (about 4 mm.). 

Figure 59 is a schematic depiction of how ths fibers 132 in the absorbent core 42 of the sanitary napkin 20 shown 
in Figure 58 might extend. The left side of Figure 59 shows the fibe»s 182 in an unextendc\! condition. The right side of 
Figure 59 shows the ffoers 182 in an extended condition. 
30 Figure 60 shows an embodiment in which tho sanitary napkin 20 has a corrugated abr :rbent :ore 42. The sanitary 
napkin 20 has a topsheet 38 and backsheet 40 that are made extensible by providing the^ with fine corrugations. The 
topsheet 38 and backsheet 40, however, can be made extensible by any suitable manner descrtoid above. 

Figure 61 is a schematic depiction of the how the absorbent core 42 of the sanitary napkin 20 shown in Figure 60 
might extend. The left side of Figure 61 shows the absorbent core 42 in an unextended ceridition. The right side of Fig- 
35 ure 61 shows the absorbent core 42 in an extended condition. 

There are numerous other types of extensible or adjustable length sanitary napkins. Any su-table combinations of 
the foregoing ways of making the sanitary napkin extensible are also suitable. 

E. Sanitary Napkin Having a Cinch . . 

40 .< 

FIGS. 62-66 show an alternative embodiment of the sanitary napkin of the present invention that has device or 
means for placing the sanitary napkin in contact with the wearer's body, such as a cinch 1 90. 

The cinch 190 is a component that may be used to improve contact between the absorbent portion of the sanitary 
napkin and the wearer's body. The cinch 190 may be pulled upward against the body by the wearer and attached to the 
45 panty. The cinch 190 may be considered to be a component part of the sanitary napkin 20, or as a separate element 
that is attached to the sanitary napkin 20. 

The cinch 190 is particularly useful in placing a portion of the topsheet 38 and absorbent core 42 in contact with 
the crevice between the wearer's buttocks (the "gluteal groove") and the crevice in the wearer's perinium (the "perineal 
groove"). This allows the sanitary napkin 20 to intercept menses near the vaginal introitus and along the surfaces of the 
so perineal and gluteal grooves. 

It has been found that leakage of menses from the crevice between the wearer's buttocks (i.e., the gluteal groove) 
is a major source of product failure. That is, menses tend to run out of the back of the sanitary napkin. This is particularly 
true during night time use of sanitary napkins. This often results in soiling of the wearer's garments and bedding. 

The cinch 190 is believed to provide the sanitary napkin with improved performance by tending to reduce leakage 
55 at the rear of the sanitary napkin 20. The cinch 190 is also believed to provide additional benefits that are presently 
found only with tampons. These include reduction in the feel of menstrual flow, improved body cleanliness, and reduc- 
tion in odor. The cinch 1 90 also provides the user with the opportunity to adjust the sanitary napkin 20 to her own indi- 
vidual needs and comfort preferences. 
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The sanitary napkin 20 shown in FIGS. 62^64 having the cinch 190 also comprises the same basic components 
described above. The sanitary napkin 20 may also be constructed generally in accordance with U.S. Patent 5,007,906 
entitled "Decoupled Sanitary Napkin" issued to Thomas W. Osborn, et al. on April 16, 1991, only with the cinch 
described herein. The cinch 190 can be thought of as replacing the interliner 48. 

5 As in the case of the alternative embodiments described in the preceding section, the various components of the 
sanitary napkin 20 need not all be extensible. They may be extensible, inextensible, or some of the components may 
be extensible and some inexlensible. 

Figure 62 shows that the sanitary napkin with the cinch has a plan view.shape that resembles the shape of a spoon. 
This is primarily due to the shape of the cinch 190 (described below). The configuration of the cinch 190 shown in the 

io drawings, however, is only one preferred embodiment. The cinch .190 may be in many other suitable shapes. 

The sanitary napkin 20 that is provided with the cinch 190 of the present invention may be of any suitable shape. . 
The sanitary napkin 20 can comprise any of the sanitary napkins shown in this specification, or in the documents incor- 
porated by reference herein. The sanitary napkin 20 may be provided with flaps 52, or not. The sanitary napkin 20 can 
be relatively thick or thin. : . ♦ \ . 

15 The cinch 1 90 is believed to function best, however, when used on thin, flexible sanitary napkins. This is because • 
the cinch 1 90 will be able to better conform thin, flexible sanitary napkins to the shape of the wearer's body. The cinch 
190, however, can also work well with soft, thick, deformable sanitary napkins, such as those described in U.S. Patents 
4,773,903 and 4,865,596 issued to Weisman, et al. 

The cinch 190 has a number of component parts: In the embodiment shown in tho drawings, the cinch * 90 has a 

20 frontportion 192 that resembles the bowl of a spoon, and a narrower rear portion 194 that resembles the handle of a / 
. spoon. The cinch 190 has a body-facing side 190A and a garment-facing side 190B. The sanitary napkin 20 is provided 
with panty fasteners 44 for fastening the backsheet 40 of the sanitary napkin 20 to the crotch of the wearer's panties. 
The cinch is also provided with a cinch fastener 196. The cinch fastener 196 is used to attach the rear portion 194 of 
the cinch 190 to the rear panel of the wearer's panties. 

25 The construction of the sanitary napkin 20 is shown schematically in Figure 63. The topsheet 38 and absorbent . 
core 42 are preferably joined to the backsheet 40 at a juncture (preferably a transverse juncture) 25. The juncture 25 
functions like a hinge, allowing parts of the sanitary napkin 20 (e.g., the topsheet 38, the core 42, and the cinch 190) to - v 
articulate with respect to the backsheet 40 about the joined end edge 24 A. - - 

(These parts may be referred to as "absorbent parts" because they preferably contain some absorbent component, 

30 even though the topsheet 38, per se, may not be absorbent.) The topsheet 38 and absorbent core 42 may be joined to % 
the backsheet 40 directly, or indirectly, such as by being joined to the cinch 1 90 which is in turn joined to the backsheet 
40. . • 

The cinch 190 may be attached to several different components of the sanitary napkin. For instance, the cinch 190 ^ 
may be attached to either face of the topsheet 38. to the body-facing surface 42A of the absorbent core 42, the garment- .,- 

35 facing surface 42B of the absorbent core 42, or the body-facing side 40A of the backsheet 40. The cinch 190 should , - 
preferably be liquid pervious if it is attached to the topsheet 38 or to the body facing surface 42A of the absorbent core^. 
.42. ' . ..... . 

The cinch 1 90 is preferably attached to the other components at the juncture 25 so that the absorbent parts of the 
sanitary napkin articulate about a point located in the front 1/2 of the sanitary napkin, preferably in the front 1/3 of the ' 

40 sanitary napkin 20. This allows the absorbent parts of the sanitary napkin to decouple from the wearer's panties suffi- 
ciently to fit into the wearer's perineal and gluteal grooves. 

. This is shown specifically in Fig. 65. Figure 65 shows the sanitary napkin 20 having a cinch 190 .in place in a pair 
of panties, U. The portion of the wearer's body shown is designated with reference letter B. The portions of the body 
shown include the mons region, M; the vaginal introitus, V; the anus, AN; and the crevice between the buttocks or glu- 

45 teal groove, Q. 

The body of the wearer may be divided into three anatomically distinctly-shaped regions when the wearer is viewed 
along the longitudinal axis. From the front of the wearer's body to the back of the wearer's body, the first of the three 
regions is the mons region M. The mons region M has a compound curved convex upward shape. The second region 
is that containing the vaginal introitus. The second region is defined by the labia majora and resembles a W-shaped out- 
so line. The third region is determined by the gluteal groove and is generally cusp-shaped and defined by two convex 
upward and outwardly diverging lines. The characteristics of these parts of the body are described in greater detail in 
the aforementioned U.S. Patent Application Serial No. 07/630,451 . 

Figure 65 shows that the cinch 190 preferably articulates about a point such as the transverse junction 25 that is 
anterior (in front of) the wearer's anus when the device is worn. Even more preferably, this point is also anterior the 
55 wearer's vaginal introitus. 

The absorbent parts of the sanitary napkin 20 can also be joined to the cinch 190 at other points. For instance, Fig- 
ure 36 shows that the composite of the topsheet/absorberrt core 38, 42 provide a structure which could also be attached 
to the cinch 1 90 along virtually the entire length of the composite 38, 42. 
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In' other alternative embodiments, the backsheet 40 can be omitted, provided the garment-facing side 1 90B of the 
cinch 190 is liquid impervious. In such cases, the cinch 190 may be provided with a fastener such as these designated 
44, and the cinch 1 90 may be attached directly to the wearer's panties. The fasteners 44 in such an embodiment should 
be positioned so that the sanitary napkin 20 is able to articulate as described herein. 

5 Figures 63 and 64 show that the front portion 1 92 of the cinch 1 90 may raise parts of the sanitary napkin above the 
backsh eet 40 when the sanitary napkin 20 is worn. The front portion 1 92 of the cinch 1 90 can, thus, support the sanitary 
napWniin close contact with the wearer's body. The parts of the sanitary napkin in contact with the wearer's body pref- 
erably contain at least some absorbent material. These parts of the sanitary napkin preferably comprise part or al.l>of 
the topsheet 38 and the absorbent core 42. These portions are represented schematically in Figures 6? and 64 by a 

10 single line. 

The rear portion 194 of the cinch 190 is preferably also kept in close contact with the wearer's body, particularly 
with the wearer's gluteal groove. The cinch 190 should be of a shape that at least parts of it will tit within the perineal 
and gluteal grooves. In a preferred embodiment, the rear portion 1 94 of the cinch 1 90, when streichad, is the form of 
a long, narrow strip. 

is The cinch 1 90 may, for example, if made from a soft, stretchable nylon or cotton fabric. In such a case, *he rear por- 
tion 194 of the cinch 190 may be about i inch (about 2.5 cm.) wide. The length of the cinch measured from the end of 
the absorbent material in the sanitary napkin 20 to The cinch fastener 19G may be about 2 inches (about 5 cm.) when 
the cinch ^190 is in an i.-nextended condition. 

The cinch 1 90 car be made from any suitable material. The materia! should preferably be soft, flexible and absorb 
20 ent. One material four id to be suitable for use in the cinch 190 is a nylon panty fabric with some stretch present Die 
cinch 190 could, however, be made of materials that do not stretch. 

The cinch 190 may have sections that stretch and sections that do not stretch. For example, FIG. <•£ shows an 
embodiment in which a central zone 1 98 of the cinch 1 90 is capable of stretching to fit into the wearer's g!; 'teal groove. 
The regions of the cinch 1 90 to either side of the central zone 198 (the zones at the ends of the cintfi 202 *. nd 204} are, 
25 however, not capable of stretching. 

Preferably, the cinch 1 90 is extensible. The force required to stretch the cinch 1 90 a given distance is preferably less 
than the force requireo to stretch the wearer's panties the same distance, "mis allows the cinch 1 90 to re. <>ain against 
the wearer's body when the wearer's panties move. The force required to stretch the cinbh 190 is prefen-My less than 
about 400 grams. The force required to stretch the cinch 190 may be as high as about 1,000 grams in tome circum- 
30 stances, such as if the wearer's panties are provided with higher elasticity. 

The sanitary napkin 20 may be provided with a means for controlling the separation of the topsheet 3C and absorb- 
ent core 42 from the backsheet 40. Suitable such means are described in US. Patent 5,007,906 Howevf it need not 
have such a mechanism and the sanitary napkin also need not be constructed in accordance with U.S. Patent 
5,007,906. 

35 The sanitary napkin 20, however, is preferably at least provided with an alignment guide to keep the cinch 1 90 cen- 
tered. Otherwise, the user might tend to pull the cinch 190 off to one side. The cinch 190 may not propc ly align with 
the wearer's perineal and gluteal grooves if this happens. 

FIG 62 shows one suitable, optimal alignment guide that comprises a strip of material formed into a I' op 20C The 
end of the cinch 190 is kept on top of the backsheet 40 but under the loop 200 to keep the cinch 190 contered. (The 
40 loop 200 is omitted from the other drawing figures for simplicity of illustration.) 

Figure 64 shows that the rear portion 194 of the cinch 190 has a free end (cr "user s" end) 190C which is attached 
to the inside of the wearer's panties U by the cinch attachment 1 96. The cinch attachment 1 96 can be any suitable type 
of fastener that can be affixed to the wearer's panties. 

Suitable cinch attachments 196 can comprise the same basic types of fasteners described herein, s-jch as adhe- 
45 sive fasteners and mechanical fasteners. The cinch fastener 196 could, thus, comprise an adhesive patch that adheres 
to the inside of the wearer's panties, or a patch of hook material which has hooks which engage the fabric of the 
wearer's panties. 

The cinch fastener 196 is preferably not provided with the ability to stretch. It is preferred that the cinch 190 stay 
attached to the desired point inside the wearer's panties. This allows the cinch 1 90 to hold the absorbent portions of the 
so sanitary napkin 20 firmly against the wearer's body when the wearer's panties stretch. If the cinch fastener 1 96 is able 
to stretch, this could cause the rear portion 194 of the cinch 190 to lose its ability to fit firmly adjacent to the wearer's 
gluteal groove. 

The cinch 1 90 may be designed so that the attachment point may be selected by the wearer. In alternative embod- 
iments, the cinch 1 90 may be used with specially designed panties so that the attachment point for the rear portion 1 94 
55 is fixed. The attachment point could be pre-selected to aid the wearer in properly attaching the rear portion 194 to a 
specific point on her panties. For instance, the wearer's panties could be provided with a landing element for receiving 
the cinch fastener 1 96. 
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The cinch 190 can be fastened to many suitable places on the wearer's panties/ The attachment point can be on 
the inside of the rear panel of the panties. If the cinch 190 is long enough or extensible enough, the attachment point 
> can be in the area of the panty waistband, or even on the outside of the rear panel of the panties. . 

. . FIG. 64 shows an example of the latter type cinch 1 90. The cinch 190 has a mechanical cinch fastener 196 or? its 
. free end. The mechanical fastener 196 engages with a mating fastening element 206 on the inside of the wearer's pan- 
ties. The mating fastening element shown can be a patch of loop material 

In other versions of this embodiment, the cinch fastener 196 and fastening element 206 could comprise some cirier 
type-of mating (or complementary) fastening components. For example, the cinch fastener 196- could comprise an 
adhesive 1 patch and the fastening element 206 could comprise a release coated bonding surface, such as a silicone- 
xqated patch of polyolefinic material. 

In addition, while it is ordinarily contemplated that the cinch fastener 196 will comprise the male element of a fas- 
tening system, this need not always be the case. The cinch fastener 196 could, for instance, comprise a patch o? loop 
material that engages with a fastening element 206 that comprises a patch of hook material positioned on the insic'e of 
the wearer's panties, 

In some alternative embodiments, the cinch 190 can be stored in a suitable manner prior to use. For instance, the 
cinch 190 can be folded and secured underneath the sanitary napkin so that it does not stick out prior to use. Alterna- 
tively, the cinch 190 can be inserted into a recess in the sanitary napkin similarly to the pull-out tab described abcvs. : 

FIG. 66 shows another alternative embodiment in which the cinch 1 90 is provided in a pair of menstrual pantioa (or 
"menstrual shorts") 208 (that replace the wearer's usual panties) instead of being part of the sanitary napkin. 

The cinch 190 could be a strip of material that is attached to the menstrual shorts at each end 190C and 190C M . A 
sanitary napkin could be then be placed in and secured to the body-facing side 190A of the cinch 190, and the ncren- 
.slrual shorts pulled on by the wearer. * 

The strip of material that serves as the cinch should be attached to the menstrual shorts at places that are consist- 
ent with the principles described with relation to the versions of the cinch described above. For example, the froni. and 
190C of the strip should be attached to the menstrual shorts so that it lies anteriorly (or in front of) the wearer's anus, 
and preferably anteriorly to the wearer's vaginal introitus when the menstrual shorts are worn. 

Menstrual shorts, such as those currently used by Japanese women, are preferred for use in embodiments with * 
cinches because they are specifically designed to be worn during the menstrual cycle. Menstrua! shorts also typically^ 
fit closer and tighter to the wearer's body than conventional panties. 

The cinch 190 allows the sanitary napkin 20 to be pulled tightly as desired against the wearer's body. The more the r 
cinch 190 is tightened by pulling it toward the waistband of the wearer's panties, the more secure it fits. The cinch 190 
is referred to as such because it provides for tightening and adjusting similar to a girth for a pack or saddle. 

The cinch 190 keeps the sanitary napkin 20 in sustained contact with the perineal and gluteal grooves. The cinch .r 
190 operates in conjunction with the wearer's panties to provide sustained contact with the wearer's body The cinch .i 
1 90 preferably adjusts when the wearer and the panties move to provide continuous comfortable fit. This allows the san- - 
itary napkin 20 to intercept menses near the vaginal introitus and along the top surfaces of the perineal and gluteal^; 
grooves. . • v 

F. Sanitary Napkin Having a Center Region That Deflects in Response to Stretching. 

FIGS. 67-69 show an alternative embodiment of the sanitary napkin 20 of the present invention which has a center 
region 32 that deflects in response to stretching (and preferably lifts to provide improved body contact). 

The sanitary napkin 20 is provided with a less extensible element, such as non-stretch element 216. The non- 
stretch element 216 is located approximately in the central region 32 of the sanitary napkin 20. As the sanitary napkin 
20 is elongated, the central region 32 of the napkin narrows. This causes the non-stretch element 216 to bow or buckle 
and form a ridge 218 along the longitudinal centerline L of the sanitary napkin 20. 

The non-stretch element 216 can generally be any type of component that is less extensible than at least some of 
the other parts of the main body portion 21 of the sanitary napkin 20. The non-stretch element 216 need not be com- 
pletely inextensible, however. In the preferred embodiment described herein, however, it is relatively inextensible. 

The material comprising the non-stretch element 216 should preferably not collapse inward (i.e., "squash" like a ' 
sponge) without providing any z-direction lift in response to the lateral compressive forces exerted on the sanitary nap- 
kin 20 during use. The structure into which the non-stretch element 216 is formed, however, preferably does compress 
and buckle in response to such forces. 

The structure of the non-stretch element 216 is preferably rigid enough to allow bowing or buckling to occur when 
inwardly-oriented lateral compressive forces are applied to the longitudinal edges of the non-stretch element. 
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The non^stretch element 21 6 will preferably maintain sufficient rigidity when it is both dry and after it has become 
wet (such as by body exudates). Such a structure could be made from a blend of absorbent material and a fibrous mate - 
rial such as particular fibers known as CHISSO available from Chissc Corporation. 

The non-stretch element 216 ban be in the form of a layer of material, or in some other suitable form. The non- 
s stretch element 216 has a body-lacing side 216A, a garment-facing side 216B, a pair of longitudinal edges 216C, and 
a pair of end edges 21 6D. 

The non-stretch element 216 may be made from any suitable material. The material should be soft, flexible, and 
absorbent, but rigid enough to bow or buckle. The non-stretch element 216 may be made from many of the basic types 
of absorbent core mateVials specified herein. These core materials, however, preferably should not be subjected to any 
10 process (such as ring rolling, pleating, corrugating, or slitting) to provide the material with extensibility. The non-stretch 
element 216 may, however, be designed to provide for buckling such as by folding (e.g., longitudinally), or the like. 

The non-stretch element 216 is preferably simply placed on top of the core 42. It is preferably not affixed to the core 
4? in any way. It is held In place by fitting snuggly against the surrounding components of the sanitary napkin 20. How- 
ever, it may be affixed at a single point on each of its longitudinal side edges. 
15 Uniformly affixing the longitudinal side edges of the non~siretch element 216 to the absorbent core 42 can tend to 
negate the effect of stretching forces applied to the core 42. (The core 42 will be unable to stretch between affixation 
points since it would be affixed to an inextensible element.) This, in turn, will prevent the core 42 from transferring these 
forces to the non-stretch element 216. The non-stretch element 216 will then be unable to buckle. 

It is possible to devise an arrangement where the non-stretch element 216 could be afrixed to some component ot 
20 the sanitary napkin, however. Such arrangements could still allow the components of the sanitary napkin tg stretch. For 
instance, the non-stretch element 216 could be provided with an amount of excess or slack material. The slack material 
in the non-stretch element 216 could unfold or lengthen when the sanitary napkin is stretched. However, such embod- 
iments are less preferred because they are more complicated. 

The non-stretch element 216 is preferably of such a length that it does not extend into the end regions 28 and 30 
25 of the sanitary napkin 20. It may in other embodiments. The non-stretch element 216 should preferably nave a width 
that is equal to or greater than the core 42 or the inner longitudinal edges of trie sanitary napkin. The width of the non- 
stretch element 216 preferably is such that the longitudinal side edges of tie non-stretch element 216 abut against the 
inner longitudinal edges of the sanitary napkin. This will provide the desired snug contact with the other components of 
the sanitary napkin 20. 

30 Executions having widths less than the core width or innei -edges of th6 sanitary napkin are generally less preferred 
because it will make the transfer of forces to the non-stretch element 216 (described below) mofe difficult. In one pre- 
ferred embodiment, the non-stretch element 216 is a layer of material that is square in plan view, and is about 2.5 inches 
by about 2.5 inches (about 6 cm. by about 6 cm.). 

The longitudinal side edges 21 6G of the non-stretch element 21 6 are immediately adjacent portions of the topsheet 
35 38 that He along the longitudinal edges 22 of the sanitary napkin 20 (i.e., ths inner longitudinal edges of the sanitary 
napkin). These edges are in contact with the portions of the inside surface of the topsheet 38 (or garment-facing side 
38B of the topsheet). This allows the stretching forces applied to the absorbent core 42 to be transferred to the non- 
stretch element 21 6 to provide the desired lift. 

The way these forces work is shown in FIGS. 70-73. FIG. 70 is a schematic cross-sectional view of a sanitary nap- 
40 kin 20 containing a non-stretch element 216. 

FIG. 71 is a schematic perspective view of the non-stretch element 216 and absorbent core 42 shown in FIG. 70. 
FIG. 71 shows the longitudinally-oriented stretching forces F exerted on the sanitary napkin 20. These forces cause the 
width of the sanitary napkin 20 to narrow. This is due to the concept known as "necking" generally associated with the 
stretching of materials. The narrowing causes inwardly-oriented lateral forces P to be exerted on the longitudinal side 
45 edges 21 6C of the non-stretch element 216. 

The inwardly-oriented lateral forces F are exerted by the other components of the sanitary napkin 20 (such as the 
topsheet) on the non-stretch element 216. The forces P cause the non-stretch element 216 to buckle upward as shown 
in FIG. 72 (or downward in less preferred executions) since the non-stretch element 216 will not compress. 

FIG. 73 shows that the inwardly-oriented forces P must be exerted on the longitudinal edges 216C of the non- 
50 stretch element 21 6 by some suitable mechanism if the non-stretch element 21 6 is narrower than the core 42. 
Various alternative embodiments of this sanitary napkin 20 are possible. 

The restriction of the stretch to the central region 32 of the sanitary napkin 20 may be used to provide greater lift. 
This statement assumes (as illustrated in the drawing figures), that the total extensibility of the sanitary napkin is the 
same. This is shown schematically in FIGS. 74 and 75. 
55 For instance, FIG. 74 represents a sanitary napkin 20 that is uniformly extensible. The top line in FIG. 74 represents 
the sanitary napkin 20 in an unextended condition. The sanitary napkin 20 has an unextended length Ly. For the pur- 
poses of this example, l_u is set at 10 inches. The sanitary napkin 20 is uniformly extensible to a stretched length L s of 
1 2 inches. The center two inches of the sanitary napkin 20 which lies under the non-stretch element 21 6 will stretch 0.4 
inches. 
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FIG. 75 represents a sanitary napkin 20 that has all of its stretch in the central region 32.- The top line in FIG. 75 
represents the sanitary napkin 20 in an unextended condition. The sanitary napkin 20 also has an unextended length 
l_o of 10 inches. The sanitary napkin 20 is also extensible to a stretched length L s of 1 2 inches, but the end regions 28 
and 30 are not extensible. The center two inch region of this sanitary napkin 20 will stretch a full two inches. The sani- 
5 tary. napkin 20 represented in FIG. 75 will provide the non-stretch element 216 with greater lift because it will narrow 
proportionately more in the central two inch region. 

The non-stretch element 216 is preferably predisposed to buckle upward. This can be accomplished by many suit- 
. able mechanisms, including, but not limited to creasing, folding, placing ribs or inflexible sections in the non-stretch ele- 
ment 216, or by placing an optional smaH pre-formed lift element (shown in FIGS. 67-69) under the non-stretch element . ♦ 
10 216. "V\ • -v.: . ' * . * • ■ • 

The pre-formed lift element 220 can be comprised of many suitable materials. The pre-formed lift element 220 may 
be anabsorbent core material. The pre-formed lift element 220 does not have to be absorbent, however, if it is placed 
. under the absorbent core 42. In one preferred embodiment, the pre-formed lift element 220 is a foam piece predisposed , * 
to buckle and fit under the absorbent core 42. 
75 Suitable preformed lift elements could comprise the flexure-resistant deformation elements described in European 
Patent Application Publication Nos. 0 335 252 and 0 335 253 published in the name of Buell on October 4, 1989. In still 
other alternative embodiments, a flexure-resistant deformation element such as that described in the Buell EPO patent • 
applications could take the place of the non-stretch element 216 or be placed under the core 42. Such a deformation 
element would have to be liquid pervious and sized and positioned as described herein. 

(2) Alternative Embodiments . . > • 

FIG. 76 shows an alternative embodiment of a sanitary napkin 20 having a center region 32 that also lifts in 
response to stretching. . 

25 The embodiment shown in FIG. 76, however, provides a mechanism for lifting the center region 32 of the sanitary , 
napkin 20 when relatively little or no longitudinally-oriented forces are exerted on the sanitary napkin 20. 

This embodiment uses the laterally outward-oriented forces that tend to stretch the sanitary napkin laterally in the ^ 
area of the wearer's buttocks. This sanitary napkin 20 transfers these laterally-outward oriented forces to stretch the ^ 
pad longitudinally in the center region 32 under the genital area. In other words, the forces exerted on the sanitary nap- 
30 kin 20 when the wearer sits or squats are used to lift the center region 32. 

The sanitary napkin 20 shown in FIG. 76 comprises at least some of the same basic components described above. 
These include a topsheet 38, a backsheet 40, and an absorbent core 42. These components of the sanitary napkin 20 r ,:. 
should, preferably, be extensible (more preferably stretchable) in all directions. 

The sanitary napkin 20 also has a less extensible element 21 6. The less extensible element 216, as noted above, y 
\35 can be any suitable component that is less extensible than at least some of the other parts of the main body portion 21 . 
of the sanitary napkin 20. The less extensible element 216 is preferably positioned between the topsheet 38 and the , '.. 
absorbent core 42. The less extensible element 216 can, however, be positioned between any of the components^ 
described herein, provided it overlies the force transferring member (described below). ■ 

The sanitary napkin 20 is provided with a force transferring element. This force transferring element shown in FIG. 
40 76 comprises a pleated foam layer 230. The pleated foam layer 230 is positioned between the less extensible element 
216 arid the backsheet 40 in the embodiment shown in FIG: 76. 

The pleated foam layer 230 can comprise one of the basic components of the sanitary napkin. The pleated foam 
layer 230 could, for example, comprise all or part of either the absorbent core 42, or the backsheet 40. Alternatively, the 
pleated foam layer 230 can be a separate element. For instance, the pleated foam layer 230 could be a separate ele- 
45 ment located on top of the absorbent core 42, under the absorbent core 42, or within the absorbent core 42. 

The pleated foam layer 230 shown in FIG. 76 preferably comprises at least two distinct regions. 

The first region is a central extensible region, such as central pleated region 232. The central extensible region 232 
is longitudinally extensible. The central extensible region 232 can be made longitudinally extensible in any of the man- 
ners described herein. 

so Preferably, the central extensible region 232 is pleated, corrugated, or the like. The central pleated region 232 has 
fold lines 233 that run generally in the transverse direction. This permits the central pleated region 232 to stretch longi- 
tudinally. 

The second region is a rear laterally extensible region, such as the rear pleated region 234 (or pleated "buttocks 
region") of the pleated foam layer 230. The rear pleated region 234 comprises a pleated portion 236 and at least one 
55 force transferring member 238. 

The pleated portion 236 of the rear pleated region 234 comprising the rear pleated region is pleated, corrugated, 
or the like with fold lines 237 running generally in the longitudinal direction. This permits the pleated portion 236 of the 
rear pleated region 234 to stretch transversely. The pleated portion 236 is divided into three sections by the force trans- 
ferring member 238. These are first section 240, second section 242, and third section 244. 
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The force transferring member in FIG. 76 comprises a pair of non-extensible (or "inextensible") ribs 238. The non- 
extensible ribs 238 run diagonally from the corners of the rear pleated region 234. The ribs 238 extend to the intersec- 
tion of the boundary between the central and rear pleated regions, 232 and 2&4, and the longitudinal centerline of the 
pleated foam layer. The ribs 238 need not intersect with the longitudinal centerline. They should, however, extend to the 
5 boundary between the central and rear pleated regions, 232 and 234, or be connected to sons type of inextensible ele- 
ment that extends to that, boundary^ This permits the forces exerted on the force transferring member to be applied to 
the central pleated region 232. v 

The non-extensible ribs' 238 (or other type of force transferring member) can comprise ar y type of component that 
is inextensibie'or iess extensible tharfthe surrounding pleated portions 236. 
io The ribs 238 could simply comprise portions within the boundary of the rear pleated recurs 234 that are unpieated. 
The ribs 238 could alternatively comprise thickened portions of the foam layer 230. The, ribs 238 cculd be formed inte- 
grally with the foam layer 230, or they could comprise separate elements added to the foam layer 230. 

The pleated foam layer 230 could also be provided with an optional front region. The fror: region could be in many 
suitable configurations. For instance, it could be a mirror image of the rear pleated region ^34. Alternatively, it could 
is resemble the rear pleated region without the non-extensible ribs. In still other alternatives, it could be pieated in another 
direction, nori-pieated, or inextensible. 

The sanitary napkin 20 is particularly suitable for effectively using the forces exerted cn the sanitary napkin 20 
when the wearer sits or squats to lift the center region 32. When the wearer sits or squats, the forces exerted on the 
sanitary napkin are transversely-oriented stretching forces Ff on the rear pleated region 234. Thes»r forces cause the 
so pleated regions 240, 242, and 244 of the rear pleated region 234 to stretch transversely as shown in FIG. 79. 

FIG. 79 sfiows that a component of these forces F c is exerted on the non-extensible ribs 238. This force F c on the 
ribs 238 causes the central pleated region 232 to stretch longitudinally. This narrows the cental pleated region 232. The 
narrowing of the central pleated region 232, as described above, causes the overlying less cxtens Ue element 216 to 
buckle upward: 

25 in other embodiments, the force transferring element 230 can comprise many other materials ii . addition to foams. 
The only requirement is that the force transferring element 230 have one or more relatively i iexten;;iDle structure that 
is capable of translating one of the components of the laterally-outward oriented forces exei » -d on the rear of the san- 
itary napkin into longitudinally-oriented stretching forces. 

FIGS. 80-81 show another alternative embodiment, similar to that shown in FIG. 76. 

30 The embodiment shown in FIGS. 80-81 differs in that it is also provided with a spacing s«r ucture 250. The spacing 
structure 250 is capable of spacing the topsheet 38 away from the absorbent cbre of the san&sry napkin 20 in response 
to inwardly-oriented lateral compressive forces F, such as those exerted on the product by the upper portions of the 
wearer's thighs during use. The spacing structure 250 is described in greater detail in U.S. Patent Application Serial No. 
07/605,583 filed in the name of Visscher, et al. on October 29. 1990. 

35 The spacing structure 250 uses the inwardly-oriented lateral compressive forces Fj forces to provide improved con- 
tact of the absorbent component with the wearers body. The force-transferring element will serve this purpose in the 
absence of inwardly-oriented compressive forces. Thus, this embodiment is intended to be arte to provide contact with 
the wearer'stxxfy throughout a range of the wearer's movements. 

40 G. Sanitary Naokin Having a Pop-Up Center. 

FIGS. 82-83 show an alternative embodiment of the sanitary napkin of the present invention that has a pop-up 
center. 

The pop-up center in the embodiment shown is provided by a pop-up element 260. The pop-up element 260 can 
45 be conceptualized as being a nonalagous, but related version of the pages in children's "pop-up" books. 

The pop-up element 260 can be used to assist portions of the sanitary napkin 20 in fitting in the space between the 
wearer's labia. The pop-up element 260 can comprise a foam piece 262 that has concentric oval cuts 264 therein. The 
cuts 264 should only partially form an oval shape so that the oval-shaped rings 268 between each cut 264 are bridged 
by the foam. That is, uncut spaces 266 are provided adjacent the cuts. Otherwise, the rings 268 would separate. 
so Any other shape cuts that create elements that pop up in response to forces of the type exerted on a sanitary nap- 
kin during wear can also be used. Different configurations can be used to create particular shapes to conform to differ- 
ent regions of the wearer's body. 

The foam piece 262 shown in FIGS. 82 and 83 is a separate element positioned on top of the absorbent core 42. 
In other embodiments, the foam piece 262 can be positioned between various other components of the sanitary napkin 
55 20. The foam piece 262 could be located on top of the absorbent core 42, under the absorbent core 42, or within the 
absorbent core 42. 

In still other embodiments, the foam piece 262 can comprise one of the basic components of the sanitary napkin. 
The foam piece 262 could, for example, comprise all or part of either the absorbent core 42, or the backsheet 40. 
The foam piece 262 can be combined with other features to help it pop-up properly. 
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FIG: 83 shows an embodiment in which the sanitary napkin 20 is provided with pleats having longitudinally-oriented 
fold lines across its entire surface. The sanitary napkin 20 is also provided with non-extensible ribs 272, similar, to those 
in the embodiment shown in FIG. 76. The non-extensible ribs 272 allow the foam piece 262 to pop up in response to 
laterally or longitudinally-oriented stretching forces. Many other configurations containing all or only portions of these 

5 additional features are also possible. 

The embodiments described in this section (and numerous other sections of this specification) can all h'a provided 
with a 'decoupling feature as described in the aforementioned Visscher, et al. patent application or a flexure resistant 
deformation element as described in the aforementioned European Patent Application publication numbers .0.335 252 
and 0 335 253 published October 4, 1989 in the name of Kenneth B. Buell to assist the sanitary napkin i?j providing . > 

10 increased body contact and in assuming certain configurations. . 

H. Sanitary Napkin Having Regions of Differential Extensibility. 

Figures 84 and 85 show a sanitary napkin 20 that has regions of differential extensibility (or more preferably, differ- 
75 ential stretch). . 

The sanitary napkin 20 has distinct regions where different elastic moduli allow the sanitary napkin to stretch in dif- 
ferent amounts to conform to different regions of the perineal region of the wearer's body. This is believed lead to 
improved protection and comfort. The. regions with different elastic moduli may differ in that they requir different 
amounts of force to extend and/or to return toward their unextended dimensions. 

20 The sanitary napkin 20 can, for example, comprise the following (X)mponerits from top to bottom. A strip designa^ted ; .. 
280, of 1 :1 mil (preferably apertured) EXX-7 film is provided along each longitudinal edge 22 of the sanitary napkin, the 
strips 280 of extensible film could simply be secured on top of the topsheet 38 along its longitudinal edges 38C. Alter- ' 
natively the strips 280 could be wrapped around the longitudinal edges 22 of the sanitary napkin. - - . 

The topsheet comprises a ring rolled formed film that has transversely oriented pleat lines. The absorbent core 

25 comprises a layer of stretch cotton fabric. In another alternative embodiment, the core could comprise absorbent gelling ^ 
materials contained between two layers of highly creped tissue. The backsheet comprises an elastic or ^retchable 
material such as 5 mil Findley stretchaWe adhesive film #198-338. The sanitary napkin has intermittent matches of 
parity fastening adhesive for securing the sanitary napkin to the wearer's panties. The panty fastening adhesivo patches , * 
are covered by a single conventional non-elastic sheet of release paper. 

30 The sanitary napkin 20 is provided with two regions of differential extensibility. The term "regions of cifferential -v. 
extensibility", as used herein, refers to regions of the sanitary napkin (or other absorbent article) that are extensible in 
response to different amounts of stretching force applied in a certain direction. In other words, the regions of differential ^ 
extensibility have different elastic modulii. ^ 
The regions of the sanitary napkin 20 shown in FIG. 84 comprise a region of first extensibility (or simpjy "first 3 

35 region") 290, and a pair of regions of second extensibility (or "second regions") 292. 

The region of first extensibility 290 comprises the large rectangular portion of the sanitary napkin 20 that lies along ^ 
the longitudinal centerline. This is the portion of the sanitary napkin 20 that does not have the strips 280 of elastic film i 
overlying it. The region of first extensibility 290 has a first unextended dimension. It also has a first extended dimension - . 
when forces act to extend the first region 290. 

40 The regions of second extensibility 292 comprise the narrow rectangular-shaped portions of the sanitary napkin 20 
that lie along the longitudinal side regions 36 of the sanitary napkin 20. These are the portions having the overlying 
strips 280 of elastic film. The second regions 292 have a second unextended dimension. They have a second extended 
dimension when forces act to extend the second regions 292. 

In other embodiments, the regions of differential extensibility can be of any shape and in any location. The regions 

45 of differential extensibility may be extensible in any direction. In addition, in other alternative embodiments, the sanitary 
napkin 20 may have more than two regions of differential extensibility. These may be designated as regions of first, sec- 
ond, third, etc. extensibility.) 

The regions of differential extensibility, such as the first and second extensibility 290 and 292 shown, have extensi- 
bility characteristics within those.specif ied for the overall sanitary napkin (or other absorbent article) in this specification. 

so The sanitary napkin 20 is, thus, distinguishable from sanitary napkins or other absorbent articles with elastic 
strands along their longitudinal side edges. These two types of absorbent articles differ in a number of ways. These 
include, but are not limited to, the following. 

The sanitary napkins of this embodiment of the present invention do not require elastic strands for their extensibility. 
(They may, of course, be provided with optional elastic strands, however.) 

55 Further, sanitary napkins with elastic strands along their longitudinal side edges are typically only capable of exten- 
sion in the area of the elastic strands. The sanitary napkins of the present invention are generally extensible at regions 
other than those regions that contain elastic strands and the immediately surrounding regions that are gathered by such 
elastic strands. For all practical purposes, the elastic strands in such absorbent articles, and the surrounding regions 
that are gathered by the elastic strands, may be considered as having only a single region of extensibility. 
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The sanitary napkin 20 having regions of differential extensibility is characterized by the fact that the force required 
to extend the regions of second extensibility 292 is different from the force required toextend the region of first exten- 
sibility 290 the same distance in the same direction. The force required to extend the first region can be either greater 
than, of less than; that required to extend the second region the same distance in ihe same direction. 

' The embodiment of the sanitary napkin 20 having the strips 280 of elastic film simply overlying and secured along 
the longitudinal side margins 36 has second regions 292 with less extensibility. (In other words, the force required to 
^extend the second regions 292 a given distance is greater than that of the first region 290.) 
z Theforces required to extend the regions of second extensibility 292 are greater because where the strips 280 a;e 
secured to the longitudinal side regions 3S, the modulus of elasticity of the resulting second regions of extensibility 202 
is equal to the sum of the modulus of elasticity of the sanitary napkin and the modulus of elasticity cf the strips 280. 

• • In the other example discussed above, the force required to extend the regions of second extensibility 232 is less 
than that required to extend the region of first extensibility 290. 

• - The.regions of differential stretch are useful in allowing the sanitary napkin 20 to assume particular con%jraticr:s 
when worn. 

Figures 86 and 87 are cross-sectional views that shew a "boat" corif iguration that the sanitary napkin shown in Fig- 
ures 84 and 85 is capable of assuming in use. The boat configuration is characterized by upstanding longitudinal side 

•regions aid end regions. This configuration could, for instance be used for containment of exudates. 

>; Other configurations are useful to provide the sanitary napldn with selective penetration of the gluteal groove, nr\ 
the labia. 

- The sanitary napkin 20 shown in Figures 84 and 85 could have regions of differential extensibility ihat ars? opposite 
those of the sanitary napkin described above. This could occur if the strips 280 extend at least partially outward frcra 
the rest of the sanitary napkin along the longitudinal side edges 22. 

The'strips 280 could form such an extension by simply displacing them laterally outward before securing them to 
:the other components of the sanitary napkin 20. Alternatively, the strips 280 could be wrapped around the longitudinal 
side edges 22 of the sanitary napkin 20 so that at least parts of the strips 280 exiend outward from the other compo- 
nents of the sanitary napkin 20. 

The sanitary napkin in such a case would have a longitudinal central region 34 that has less extensibility than fre 
longitudinal side regions 36. The modulus of elasticity of the highly elastic EXX-7 elastic film in these latter cases would 
not be added to that of the rest of the sanitary napkin. 

A sanitary napkin constructed in this manner would have a centra! region 34 that would assume the opposite con- 
figuration of that shown in FIGS. 86 and 87 when worn. (That is, it would look like these figures turned upside down.) 
Such a sanitary napkin could be useful to increase the contact of tho longitudinal central region 34 with the-; wearers 
body. Thus, it is apparent that components, such as the strips 280, can be added to the sanitary napkin 20 to mod;.y 
the extensibility of different regions of the sanitary napkin 20. 

The sanitary napkin 20 can bo provided with regions of differential stretch in other ways. Modifications can be made 
to the backsheet, panty fasteners, absorbent core, or the topsheet. 

Figures 24 to 27 show examples of sanitary napkins 20 that have panty fasteners in different patterns to provkte 
different stretch properties. The panty fasteners can be any of the types of fasteners described in Section 3F(1)('o) 
above. 

Figure 28 shows an example of a sanitary napkin having a corrugated backsheet modified to create regions of dif- 
ferential extensibility. The sanitary napkin 20 has one corrugated triangular-shaped region 300 in each end region. 

These triangular-shaped regions 300 have bases which coincide with the transverse end edges 24 of the sanitary 
napkin. The apex of each triangular shaped region is located along the longitudinal centerline. The apexes ar e oriented 
toward the intersection of the longitudinal and transverse centerlines. The apexes do not extend all the way to the trans- 
verse centerline T in this embodiment, although in other embodiments they may. 

The remaining portion of the sanitary napkin, designated 302, could be less extensible than the portions of the san- 
itary napkin containing the triangular-shaped regions 300: 

This sanitary napkin embodiment could be used to provide the sanitary napkin with selective lift. The triangular 
regions of the sanitary napkin will tend to stretch to fit the shape of the mons region and the gluteal groove when the 
sanitary napkin is worn. The remaining portion 302 of the sanitary napkin 20 could lift to fit closer to the wearer's labia. 

FIGS. 29-31 show examples of absorbent cores 42 that can provide the sanitary napkin with differential extensibil- 
ity. 

FIG. 29 shows an absorbent core 42 provided with extensible end regions 28 and 30, and a less extensible, or inex- 
tensible central region 32. 

FIG. 30 shows an absorbent core 42 that has a trapezoidal-shaped area in the longitudinal central region 34 that 
is less extensible than the surrounding longitudinal side regions 36 and end regions 28 and 30. This trapezoidal area 
can comprise a less extensible material. In an alternative embodiment, it could simply be a hole in the absorbent core 
42 (provided, of course, that there is some suitable arrangement of components that is capable of handling liquids 
deposited over the portion of the core 42 containing the hole). 
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FIG 31 shows an absorbent core 42 that is provided with an extensible region that comprises the majority of the 
core 42." with the exception of those portions that lie within the corner regions 27 of the sanitary npakin The ertensible 
•Sgion tdrnprises a longitudinal central region 34 that runs the length of the core 42. as well as the central region 32. 
and portions of the end regions 28 and 30. • • . * . 

The various drtterent examples sanitary napkins with regions of differential extensibility have been descnbed wi«h 
•respect-to certain specific components, such as the backsheet, the panty fastener, and the cora " ron , ial 
I Ushould be undeistood, however, that the sanitary napkin (and other absorbent artides) wrth regions 
.extensibility is not limited to the examples shown in the drawings. For instance, any of the components of JeW 
SSbe used to provide the sanitary napkin with, regions of differential extensibility. Su<£ regior*qf, ^erenlml 
extensibility can'besimilartothoseshowninmedra^ ■ 
can comprise regions d wholly different configurations than those shown in the drawings. • 

i rwhar. Alternative Embodiments. *'.'■ " :,\ 

" In still other alternative embodiments, components of' regions of the sanitary napkin may be-further structurally 

modified by folding, bending, corrugating, stacking of layers and affixing layers to each other. 

mSe by including one or more of the structures described in the aforementioned European patent 

Zed in the name of Buell. in the aforementioned US. patent application filed irvthe name of -VmOm. et al and m . 

U S LPatent Application Serial No. 07/874.872 entitled "Generally Thin. Flexible Sanrtary Napkin filed in the name of 

'°*SSl bTeraite^tive embodiments. the sanitary napkin could be provided with additional <^onents ,Fbr 
instance.' the sanitary napkin could be provided with the wet-laid tissue and/pr the liquid permeable wipe acqu.srt.on , 
sheet described in greater detail in U.S. Patent 5.009.653 issued to Osborn. • . 

^SEff-SSZL embodiments, the sanrtary napkin could be provided in a curved, shaped corfWM 
as that described in the following patent applications filed on the same date as thej>reserrf ^WjOjK (se "Jnugbrt 
not yet assigned): U.S. Patent Application Serial No. 07/915,285. entitled "Curved. Sha^Absorbent Artd^led in 
"he Sroof Theresa L Johnson, et al.; U.S. Patent Application Serial No,AZfll&222. entrtled Absorbent Artcle Hav- 
1 Sent Ce^filed in the name of Thomas W. Osborn. et al.; U.S. Patent Application Serial No. UffllUQl 
Z "^eT^cle Fastener Pattern" filed in the name d Robb E. Olsen. et al, and. U.S. ^^'^^ 
NaQZfilSJM. entrtled "Method of Making Curved. Shaped Absorbent Article" filed in the name of Letha M. Hmes. et 

al ' Thus while the sanitary napkins of the present invention may typically be comprised of components that extend 
togeSto^entdegreewSen stretched such that the extended configurafiono. the sanrtary naptan is not curved, 
in other embodiments the extension d the components could result in a curved product, _ . 

While several prderred sanrtary napkin embodiments have been descnbed. numerous tfher sanrtary raptan 
embodiments are disdosed in the literature. These could be provided with the st Partes rtjhe P^" 
tlon Some of such sanitary napkins are described in U.S. Patent Application Senal No. 07/605.583 Med October 29 
SIX name of vlsscher^et a... U.S. Patents 5.009.653 and 4.950.264 issued to Osborn on Apr 23 ^and 
August^ . 1990V respedively. U.S. Patent 4.940.462. issued to Salerno on July 10. 1990. U S. Patent 4JH7 697 ®sued 
to Osborn III. et d.^April 17. 1990. US. Patent 4.911.701 issued to Mavinkurve on March 27. 1990. US. Patent 
4 900&6 issued to McCoy on February 13. 1990. US. Patent 4.687.478 issued to Van Tilburg on August 18 1987. 
U S Patent ?608 047 issued to Mattingly on August 26. 1 986. US. Patent 4.589.876 issued to Van Tilburg on May 20 
Ss^f^ to McNair on August 25. 1981 ; US. Patent 3.397.697 issued to Rickard on August 

20 1968 and U.S. Patent 2.787.241 issued to Clark on April 2. 1957. . , • 

Tne erms "panty liner" or "pantiliner" refer to absorbem articles mat are less bulky than sanitary naptanswhic^ 
generally worn by women between their menstrual periods. Suitable absorbent articles in the form of panthners are dis- 
closed in U.S. Patent 4.738.676 entitled "Pantiliner" issued to Osborn on April 19. 1988. 

The term "incontinent article" refers to pads, undergarments (pads held in place by a suspicion system of same 
type such as a belt, or the like) . inserts for absorbent articles, capacity boosters for absorbent articles, bnds. bed pads, 
and the like regardless of whether they are worn by adults or other incontinent persons. Suitable 'n~ntnent artdes 
Z can be p o^Wed with the extensible components described herein are disclosed in US Patent 4.253.461 issued to 
Strickland, £ al. on March 3. 1981; U.S. Patents 4.597,760 and 4.597.761 fesued to Buell; the ^e-^edUS. 
Patent 4 704 115; U.S. Patent 4.909,802 issued to Ahr, et al.; US. Patent 4.964,860 issued to Gipson. et al. on 0°*^' 
23 1990; and in U.S. Patent Application Serial Numbers 07/637.090 and 07/637.571 filed respectively by Noel, et al. 

^e^s^ 

wearer's undergarments. However, the features of the present invention could also be used ^ n arid" ' 

as diapers. Diapers are absorbent artides worn by infants and incontinent persons that are fastened about the waist of 

the wearer. 
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Suitable diapers that can be provided with the extensible features described herein are disclosed in U.S. Patent 
3,860,003 issued to Buell on January 14, 1975, and U.S. Patent Application Serial No. 07/715,152 filed in the name of 
Buell, etal. on June 13, 1991. v 

The disclosures of all patents, patent applications (and any patents which issue thereon, as well as any corre- 
sponding published foreign patent applications), and publications mentioned throughout this patent application are 
hereby incorporated by reference herein. It is expressly not admitted, however that any of the documents incorporated 
by reference herein teach or disclose the present invention. It is also expressly not admitted that any of the commer- 
cially available materials or products described herein teach or disclose the present invention. 

ji~ * ' •«■*'"» • .' 

tr ■*.«».- 

5. Test Methods ■• V- .. 

The extensibility of the sanitary napkin (or other absorbent article) is measured on EME Tensile Te$tPr. Model No"" 
559A available from EME, Inc., P.O. Box 187, Newbury, OH 44065, a constant rate of elongatiortfensile testing appa* 
ratus. 

The EME Tensile Tester is provided with a computer that provides an LCD readout of the distance the onds of the 
clamps are spaced from a reference home position and the forces on the sample when the clamps are spaced various 
distances from the home position. . 

All tests are performed at 50% humidity and at 73°F: The samples are carefully handled to avoid any stretching oi 
the same prior to performing the test. The tests should each be repeated with samples taken from five separate prod- 
ucts of the same type. If any of the samples fall within tne claimed range or limit, the product will be cons ; dered to fp)i 
within the scope of the appended claims. 

A. Method to Measure Extensibility of One Inch (2.5 cm ) Csnfr r Strip 
Stepi 

Sample for Measuring Longitudinal Extensibility ; 

i 

Cut a 1 .0 inch (2.54 cm.) wide strip from the center of the absqrbent article using a JDC Precision Sample Cutter, 
Model #1-12 available from Thwing-Albert, Philadelphia, PA. The strip used as the sample for this method should be cut 
along the longitudinal centerline of the absorbent article. The length of the strip should run the fuJI length of the portion 
of the absorbent article from which the sample is taken. 

Sample for Measuring Transverse Extensibility 

A 1 .0 inch wide strip is cut from parallel to the transverse centerline of the absorbent article using the JDC sample 
cutter. The strip used as the sample for measuring the transverse extensibility can be cut through any one inch wide 
section of the absorbent article that runs parallel to the transverse centerline. The sample need not run along the trans- 
verse centerline. 

The sample should, however, be cut through a portion of the absorbent article so that the entire one inch width of 
the sample consists of at least one of the absorbent components of the absorbent article. (The term "absorbent com- 
ponent" is defined below.) Thus, the sample should not be cut so close to one of the transverse end edges of the 
absorbent article that the sample contains portions of the absorbent article at the end seal. 

Samples fo r Measuring Both Longitudinal and Transverse Extensibility 

A sample for measuring longitudinal extensibility should be cut from a first sample absorbent article. The sample 
for measuring transverse extensibility should be cut from a second sample absorbent article of the same type as the 
first (i.e., an identical product). (The same applies to any of the other tests described herein when a sample is cut out 
of the product to measure extensibility in a given direction.) 

Step 2 

Remove any adhesive cover strip from the sample. If the sample has an adhesive fastener, eliminate any adhesive 
tack by dusting the adhesive fastener with talc or corn starch. 
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Step 3 . . %i 

lay the sample unrestrained on a table with the body surface facing upward. Measure the length of the sample to 
the nearest 0:1 inch (0.25 cm.). 
5 The length of thesample, for the purpose of the appended claims, is the dimension of the sample that runs perpen- 
dicular to the one inch width dimension. The length of the sample is obtained by measuring the length of the absorbent . 
components of the sample. (This can be contrasted with determining the length of the sample by simply measuring the 
. overall length of the sample.). ,"<■?. 

The length of the sample is equal to the length of the longest absorbent component of the sample. If the sample is 
10 folded or curved (i.e., when it is removed from its package), flatten the ends of the samp& prior to measuring the length 
of this absorbent component. The sample is flattened by placing a ruler on top of the sample and gently pressing down, 
on the portion of the ruler that covers the ends of the sample until the garment surface at the ends lies flat against the 

. . taHftMwV*. ... *■* ' • ■'• . -V V ■ ' ■; 

< The term "absorbent .component", as used herein, refers to components that are generally used as the primary 
15 absorbent component of the product, such as the absorbent core of the product. It also includes absorbent compo- 
nents, such as the secondary topsheets described. herein that serve a wicking or storage function, the term absorbent 
component, however, excludes components that are generally only used as the topsheet or backsheet of the absorbent 
article. . .1 \ ■ 

The measurement of the length of the longest absorbent component taken above should not include any portions . 
20 of the absorbent component that may be located outboard of, or within any end seal on the sample because these por- 
tions of the absorbent component typically serve no absorptive function. . .. . 

Step 4 ; . 

25 Clamp each end of the sample in the tensile testing apparatus using 3 inch (7.6 cm.) wide clamps. The clamps of 
the tensile tester are set so that they will be pulled away from each other in opposite directions (that is, they will pull at 
an angle of 180 degrees). The sample should be centered in the clamps and the clamping pressure should be sufficient 
to prevent any slippage of the sample in the clamps (this applies to all of the test methods). 

The sample should be clamped so that the outermost edge (i.e., the free end) of the clamps are approximately 0.5 

30 inches (about 1.3 cm.) inward from the end edges of the longest absorbent component. The portions of the sample that. ^ 
may be located within or outboard of an end seal on the sample are excluded when determining the location of the end 
edges of the longest absorbent component for placing the clamps of the testing apparatus on the sample. 

Steps \ 

35 

Set the gauge length of the tensile tester to the length of the absorbent component (as measured above) less the ^ 
amount of absorbent component material clamped into each of the clamps (typically 1 inch).. Initiate the elongation with ^ 
a cross head speed of 0.367 inches per second (0.93 cm. per second). 

When the sample reaches the gauge length, tare the load cell of the testing apparatus to zero. Set the trigger point 

40 to begin collecting data at 20 grams force. (The application of this, initial 20 gram force typically pulls out at least some 
of any slack that may exist in the sample.) 

The force, and extensibility measurements are taken at the desired times, and the test is completed. The initial 
length of the sample is the measured length of the longest absorbent component. The force, for the purpose of the 
appended claims, is the actual force reading on the testing apparatus when the above procedure is followed. 

45 The cutting of the 1 .0 inch strips is intended to minimize the effect of any elastic strands in the longitudinal side mar- 
gins of the absorbent article on the results of the test. (The absorbent articles of the present invention are preferably 
free of such elastic strands. Optional elastic strands can, however, be added.) 

When measured according to this test, 1.0 inch strip of the absorbent article is preferably capable of extension in 
the longitudinal direction of greater than or equal to about 105%, 1 10%. 1 15%, 120%, 125%, or more, of its initial length 

50 when subjected to a force of less than or equal to about 20, 50, 100, 150, 200, 300, 400, or 500 grams. The 1.0 inch 
strip of the absorbent article is preferably capable of extension in the transverse direction when subjected to forces of 
the same amounts. The strip can have a maximum extension under these forces of up to 1 10, 120%, 130% 140%, 
150%, 160%, 170%, 180%, 190%, 200%. or more. The limits specified in this specification can be combined in any 
manner in the appended claims. 

55 The absorbent article may be capable of such extension as measured by a 1.0 inch strip in both the longitudinal 
and transverse directions. In such a case, the absorbent article is preferably extensible in the amounts specified in the 
foregoing paragraph. 

Although the absorbent article can be of any length, preferably, the absorbent article is worn in an undergarment 
and has a longest absorbent component, such as an absorbent core, with an initial length of less than or equal to about 
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12.0 inches. The width of the absorbent component of the absorbent article is preferably less than or equal to about 3.0 
inches, and is more preferably less than or equal to about ^2.5 inches. (Diapers, on the-other hand, typically have 
absorbent cores greater than about 12,0 inches in- length and 3.0 inches in width.) In addition, in some embodiments, 
the absorbent article may have a caliper of less than or equal to about 5 mm. -•-...» 

The absorbent article preferably has a force wall such that the strip requires a force greater t>?an or equal to 1 ,000 
grams to extend beyond 160%, 150%, 140%. 130% of its initial length, or one of the other lengths specified above. 

The absorbent article is preferably also elastically extensible or permanently daforrmble sucn that when the strip 
is extended to one of the above lengths, it is capable of recovering to a recovered dimension that is less tfian or equal 
its extended length when tha extending forces are removed. 

3. Me thod to Measure Extensibility of Absorbent Article ♦ 

The sample used for this test is the entire absorbent article. This test is used on!:: to measure the lonc^udinal exten- 
sibility of the absorbent article: The transverse extensibility is measured according to the preceding test rrsethod; 

The entire absorbent article used as the sample in this test should be tested following steps (2) - (5) *< Jove, with the 
following additional instruction when carrying out step (3). 

If the sample cannot be conveniently flattened (such as due to the presence t? contrabtsd e>astics;> the length of 
the longest absorbent component should be measured by allowing the sarnpie to unfold (if it is folded) a?ui holding the 
sample in the curved configuration that the sample is in when it is taken out of the box, and measuring thj length of the 
longest absorbent component with a tailor's cloiti taps measure along the arc formed by Jhe garment surface the 
absorbent article:* , 

The absorbent article is preferably capable of extension in the longitude lal direction (U., along the lo-v^rtudinal cen- 
terline) of greater than or equal to about 105%, 1 10%, 115%, 120%, 125S; 130%. 140%, 150%, !fe0% 170%, 180%. 
190%, 200%, or more, of its initial length when si&jected to aforco of less than or equal to about 20, 50, 100, 150, 200, 
300, 400, 500, 600, 700. 800, 900, 1 .000, or more grams. (The forces for forfgitud" ial extensibilKy may to higher than 
mose measured on the 1 .0 inch strip by the previous test since the entire absorber; article is used -in thic second test.) 

The absorbent article preferably has a force wall such that the strip requires a force greater Urin or equal to t ,200, 
1,500 or 2,000 grams to extend beyond 160%, 150%, 140%, 130% of rts initial lengvh, or one of tho other 'engths spec- 
if led above. 

C. Method to Measure Stretch Relative to Produ ct Shear from an Undergarm ent. 
1. First Method -- 20 Gram Trigger. 

The sample used for this test is the entire absorbent article 

Lay the sample unrestrained on a table with the body surface facing upward. Measure the length of the longest 
absorbent component of the sample to the nearest 0.1 inch (0.25 cm.). Follow the same instructions for measuring the 
absorbent component in step (3) of Test Methods A and B above. This test, howevsr, is only concerned with the meas- 
urement of properties of the sample in the longitudinal direction (i.e., parallel to the longitudinal centerline). 

If the sample has an adhesive fastener, remove any adhesive cover strip from the sample. Take a strip of cotton 
• fabric #429W (standard 3 inch width) manufactured by Test Fabrics, Inc. of Middlesex, NJ, and cover 1 .0 inch (2.54 cm.) 
of the fastener at one end of the fastener. 

The sample can be placed under an ultraviolet lamp to aid in determining the end of most adhesive fasteners. Elim- 
inate any adhesive tack on the remainder of adhesive fastener by dusting the uncovered portion of the adhesive fas- 
tener with talc or corn starch. 

The strip of cotton fabric should be long enough so that its free end (unattached end) extends at least 0.5 inch (1 .3 
cm.) beyond the end edge of the sample (i.e., the actual end edge of the product including absorbent and nonabsorbent 
components) adjacent to the 1 inch portion of the fastener that the cotton strip covers. 

Apply 0.25 psi. of pressure for a period of 30 seconds uniformly (with a weight) to the cotton surface to attach the 
cotton fabric to the fastener. If the parity fastener is not adhesive, attach the sample to the cotton fabric in the manner 
the fastener would ordinarily be placed in the wearer's undergarment. 

Clamp the end of the sample that is not attached to the cotton strip in the tensile testing apparatus using a 3 inch 
(7.6 cm.) clamp. The sample should be clamped so that the outermost edge (i.e., the free end) of the clamp is approx- 
imately 0.5 inches (about 1.3 cm.) inward from the end edge of the absorbent component. If there is more than one 
absorbent component, the sample should be clamped so that all of the absorbent components are grabbed by the 
clamp. In other words, the sample is clamped about 0.5 inches from the end of the absorbent component(s). 

Place the free end of the cotton strip into the other 3 inch clamp. The free end of the cotton strip is placed in this 
clamp so that the free end of the clamp just comes into contact with the nearest end edge of the sample. The clamps 
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of the tensile tester are set so they will pull at I80 degrees (as in the preceding tests). This will impart shearing forces 
which tend, to separate the fastener and the cotton strip from each other. 

Set the gauge length of the tensile tester to the length of the absorbent component (measured above) less ,the 
amount of absorbent component material clamped into each of the clamps (typically about 0.5 inch). Initiate the elon- 
•5 gation with a cross head speed of 0.367 inches per second (0.93 cm. per second). When the sample reaches the gauge 
length, tare the load cell of the testing apparatus to zero. Set the trigger point to begin collecting data at 20 grams force. 

The.force and extensibility measurements are taken at the desired times, and the test is completed. 

The absorbent article is preferably capable of extending at least about 110%, 115%, 120%, 125%, 130%, 140%, 
etc. of its initial length before it is subjected to a force of an additional 1 ,000 grams, or before the forces exerted on the 
io sample cause the fastener to separate from the cotton fabric when tested under the above test (Test Method (C)(1)). 

2. Second Method - 50 Gram Trigger. 

■'■■vV' ;T ■ . • ■ - : - . r 

The sample used for this test is the entire absorbent article. This test is only concerned with the measurement of ' . 
15 properties of the sample in the longitudinal direction (i.e., parallel to the longitudinal cerrterline). . . • • 

Lay the sample unrestrained on a table with the body surface facing downward. If the sample has an adhesive fas- 
: tener, peel back enough of any adhesive cover strip to expose about 2 inches (about 5 cm.) of adhesive on one end of 
■ - the sampler ; ■ 

Take a strip of cotton fabric #429W (standard;? inch width) manufactured by Test Fabrics, Inc. of Middlesex, NJ, and 
20 covec 1:0 inch (2.54<cm:) of the (exposed) fastener material at ^e end of the fastener. The sample can be plac^ 

an ultraviolet lamp to aid in determining the end of most adhesive fasteners. The portion of the fastener covered by the 
cotton should be representative of the fastening surface. 

sure at this point. * * ♦ 

The strip of cotton fabric should be long enough so that its free end (unattached end) extends at least 0.5 inch (1 .3 _ 
25 cm.) beyond the end edge of the sample (i.e., the actual end edge of the product including absorbent and nonabsorbent ~1 
components) adjacent to the 1 .0 inch portion of the fastener that the cotton strip covers. A strip of cotton which extends ^ 
about 3 inches (about 7.6 cm.) beyond the end edge of the sample is sufficient for many samples. . — v. 

Measure and mark a transverse line 0.5 inch (1 .3 cm.).from the edge of the longest absorbent component at the v ^ 
opposite end of the sample (the end that will be the attached end of the sample). This mark serves as a guide for the : 
■30 location of the clamp of the tensile tester at this end of the sample. 

Apply 0.25 psi. of pressure for a period of 30 seconds uniformly (with a foam-covered weight) to the cotton surface 
to attach the cotton fabric to the fastener. If the panty fastener is not adhesive, attach the sample to the cotton fabric in 
the manner the fastener would ordinarily be placed in the wearer's undergarment. Remove the weight. Remove any 
remaining release paper. Eliminate any adhesive tack on the remainder of any adhesive fastener. This may be done by 
35 dusting the uncovered portion of the adhesive fastener with talc or corn starch. ^ 

Clamp the end of the sample that is not attached to the cotton strip in the tensile testing apparatus using a 3 inch : , 
(7.6 cm.) clamp. The sample should be clamped so that the outermost edge (i.e., the free end) of the clamp is 0.5"^ 
inches (1 .3 cm.) inward from the end edge of the absorbent component. If there is more than one absorbent component ■ 
in the 1/2 inch region, the sample should be clamped so that all of the absorbent components are grabbed by the clamp. 
.40 In other words, the sample is clamped 0.5 inches from the end of the absorbent components). . 

Place.the free end of the cotton strip into /the other 3 inch clamp. The free end of the cotton strip is placed in this 
clamp so that the free end of the clamp just comes into contact with the nearest end edge of the sample. Care should 
be taken not to clamp any portion of this end of the sample. The clamps of the tensile tester are set so they will pull at 
I80 degrees (as in the preceding tests). This will impart shearing forces which tend to separate the fastener and the cot- 
45 ton strip from each other. 

Set the distance between the clamps of the tensile tester so there is excess material (or slack) in the sample. Thus, 
the sample should not be under tension at this point. 

Initiate the elongation a cross head speed of 0.367 inches per second (0.93 cm. per second). If the sample has an 
adhesive fastener, the elongation should be initiated within 30 seconds after the removal of the 0.25 psi. foam covered 
so weight used to fasten the sample to the cotton strip. Set the trigger point to begin collecting force and elongation data 
at 50 grams force. The cross head should travel until the cotton separates (i.e., shears) from the 1 .0 inch section of the 
sample's fastener. 

The force and extensibility measurements are taken at the desired times, and the test is completed. The guage 
length used to calculate % elongation is the linear distance from the free end of the stationary jaw (the jaw that clamps 
55 0.5 inches inward from the end of the absorbent component at the end of the sample opposite the end of the sample 
adhered to the cotton strip) to the nearest end edge of the cotton fabric when the sample is subjected to 50 grams of 
tensile force. 

The absorbent article is preferably capable of extending at least about 110%, 115%. 120%, 125%, 130%, 140%, 
etc. of its initial length before it is subjected to a force of an additional 800 or 1,000 grams, or before the forces exerted 
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on the sample cause the fastener to separate from the cotton fabric when tested under the above test (Test Method 
(C)(2)). 

The tests in Test Method C are intended to simulate the conditions under which an absorbent article will stretch 
when attached to an undergarment. 

5 > r 

C Method to Measure Rate of Returh of Absorbent Article Having Elasticity. 

- The sample used for this test is the entire absorbent article. This test is also only concerned with the measurement 
of properties of the sample in the longitudinal direction (i.e.. parallel to the longitudinal centerline). 
io Measure the maximum longitudinal extension of the sample at 1,000 grams force using Test Method B above. 

The following test is conducted by hand. Remove any adhesive cover strip from the sample. If the sample has an 
adhesive fastener, eliminate any adhesive tack by dusting the adhesive fastener with talc or corn starch. 

Place a ruler with a scale in either 0.1 inch increments or 1 mm. increments on a table. 

Grasp one end of the sample with one hand. The end of the sample should be grasped approximately 1 1/2 inches 
15 (about 3.8 cm.) from the transverse end edge of the product. The sample should be held so that it is as ffctf and hori- 
zontal across its width as possible. 

l. hold the sample either over the ruler or next to th4 ruler with the body surface of the sample facing upward so that 
the scale on the ruler can be observed throughout the test. The sample should be held so that the portions c! the sam- 
ple approximately 0.5 inches (1 .3 cm ) inward from this fixed end of the sample are f irmly-held even with the beginning 
20 of the scale on the ruler throughout the test. 

Place a digital stop watch which can record time to the nearest 0.01 second next to the ruler and the sample. Posi- 
tion a video camera over the articles on the table so that the sample can be observed and the elapsed time a rthe stop 
watch can be simultaneously observed and recorded to the nearest 0. 1 second. 

Grasp the other transverse end edge (i.e., the free end) of the sample. The sample should be grasped at an area 
25 approximately two inches (about 5 cm.) wide centered about the longitudinal centerline. The sample should be grasped 
in this area about 0.5 incn (about 1.3 cm.) inward from the end edge of longest absorbent component. (The 0.5 inch 
distance should not include any portion of the absorbent component in or outboard of a product end seal a? described 
above.) ? 

Turn on the video recorder and the stop watch. Gradually extend the free end of the sample so that Vr o sample 
30 extends to its maximum extension at 1,000 grams (measured earlier) or to 120% of its original length, whichever is 
greater. The extension process should be completed in less than or equal to 30 seconds. 

Release the free end of the sample. The timing^n the stop watch starts when the free end is released- 

Determine the distance the sample recovers toward its original length and the time it takes to recover toward its 
original length at the desired points by playing back the video tape on a video cassette recorder frame by frame and 
35 observing any contraction of the sample. 

Calculate the rate ot recovery by dividing the distance the sample retracts (converted to centimeters) ly the time 
required to travel the corresponding distance. This completes the test. 

The sample in Test Method D can also be clamped into the clamps of a tensile testing machine, and th*j test per- 
formed in a similar manner with one end of the sample being placed in a stationary clamp, and the other in a clamp that 
40 is capable of intantaneously releasing that end of the sample at the desired time. 

When the absorbent article is subjected to tensile forces to extend said absorbent article along its longitudinal cen- 
terline to: (a) its maximum extended length at 1 ,000 grams, or (b) 120% of its original length, whichever is greater, and 
said tensile forces are removed, said absorbent article, if extended to its maximum extended length, recovers from (a)(i) 
its maximum extended length toward its recovered length (a)(ii) a distance of its maximum extended length less 1 0% its 
45 original length, or if extended to 120% of its original length, recovers to 1 1 0% of its original length at a rate of recovery 
of less than or equal to about 20, 30, or 40 cm./second. 

Claims 

so 1. An extensible sanitary napkin (20) for wearing in the crotch region of a pair of panties, said sanitary napkin (20) 
comprising: 

an extensible liquid pervious topsheet (38); 

55 an extensible liquid impervious backsheet (40) joined to said topsheet (38); 

an extensible absorbent core (42) positioned between said topsheet (38) and said backsheet (40); and said 
sanitary napkin (20) being characterized by further comprising 
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- a fastener (44, 45) for attaching said sanitary napkin (20) to the crotch region of the wearer's panties, said fas- , v 
tener (44, 45) being capable of permitting at least portions of said sanitary napkin (20) to extend. 

2. A sanitary napkin (20) according to Claim 1 which has a longitudinal dimension and a transverse dimension, and 
5 is extensible in4he longitudinal dimension. 

3. A sanitary napkin (20) according to Claim 1 which has a longitudinal dimension and a transverse dimension, and 
is extensible in the transverse dimension. - ♦ 

ro 4. A sanitary napkin (20) according to Claim 1 which has a longitudinal dimension and a transverse dimension, and 
is extensible in both the longitudinal and transverse dimensions, - 

• 5. A sanitary napkin (20) according to Claims 1 , 2, 3, or 4 which is elastically extensible. 

75 6. The sanitary napkin (20) of Claim 1 which requires the user to exert fbrces on the sanitary napkin (20) prior to 
placement in the wearer's panties to extend the sanitary napkin (20). 

7. The sanitary napkin (20) according to Claim 1 in which the extensibility is activated by the forces associated with .. 
wearing the sanitary napkin (20) in the wearer's panties. r 

20 ... ' 

8. The sanitary napkin (20) of Claim 1 having an unstretched length and a stretched length that is less than or equal 

to 40% greater than its unstretched length. 

9. The sanitary napkin (20) of Claim 8 having an unstretched length and a stretched length that is at least 25% greater \ 
25 than its unstretched length. 

10. The sanitary napkin (20) of Claim 5 that requires a force of at least 10N (1 ,000 grams) to extend said sanitary nap- t 
kin (20) 150% of its original length. 

30 1 1 1 . The sanitary napkin (20) of Claim 6 that requires a force of between 250 grams and 8N (800 grams) to stretch the \ 
sanitary napkin (20) to 140% of its original length.. 

1 2. The sanitary napkin (20) of Claim 7 that will only extend 1 50% of its original length when subjected to forces greater • -V 
than or equal to 8N (800 grams) and less than or equal to 12N (1 ,200 grams.) 

35 - ^ 

1 3. The sanitary napkin (20) of Claim 7 that will only extend 1 50% of its original length when subjected to fbrces greater ^ 
than 600 grams and less than 15N (1,500 grams). 

14. A sanitary napkin (20) according to Claim 5 which when extended to greater than or equal to 110% of its initial 
40 length, will recover to a dimension that is less than or equal to 1 10% of its initial length when extending forces are 

removed. ^ 

15. An extensible sanitary napkin (20) according to claim 1 wherein the portion of said sanitary napkin (20) containing 
said absorbent core (42) will extend at least about 150% of its initial length in the Method to Measure Stretch Rel- 

45 ative to Product Shear from an Undergarment - 50g Trigger. 

16. A sanitary napkin (20) according to Claim 5 that returns toward its original length at a rate of about 60 mm/second. 

17. A sanitary napkin (20) according to Claim 5 that returns toward its original length at a rate of about 40 mm/second. 

50 

18. The sanitary napkin (20) of Claim 1 wherein at least a portion of said absorbent core (42) is provided with a plurality 
of slits generally oriented in the transverse direction. 

19. The sanitary napkin (20) of Claim 18 having a first end region (28), a second end region (30), and a central region 
55 (32) disposed between said end regions (28, 30), wherein said slits are only located in said end regions (28, 30). 

20. A sanitary napkin (20) having an extensible attachment device for attachment to the crotch region of an undergar- 
ment, said sanitary napkin (20) comprising: 



55 



EP0552345B1 

a liquid pervious topsheet (38); 

a liquid impervious backsheet (40) joined to said topsheet (38); 

an absorbent core (42) positioned between said topshost (38) and said backsheet (40); said sanitary napkin 
(20) being characterized in that it further comprises 

an extensible attachment device comprising at least onx extensible component at least a portion of which is' 
attache to at ieast one of saidlopsheet (38), backsheet (40), or absorber* core (42), and 

a fastener (44. 45) on said extensible attachment device for fastening said sanitary napkin to said undergar- 
ment. 

21. A sanitary napkin (20) according to claim i characterized by having regions of differential extensibility said anions 
of differential extei, Ability comprising: 

a region of first extensibility having a first initial length arid a first extended dimension, said region of firsi exten- 
sibility being capable of extension between about 1 15% Jo about 150% of its first initial lenglh when •sribj-icted 
fo a force of between about 0.5N (50 grams) and about 15N (1 ,500 grams); 

a region of second extensibility having a second initial length and a second extended dimension, said region 
of second extensibility being capable of extension between about 1 15% to about 150% of its second initial 
length when subjected to a force of between about 50 gi ams and about 1 ,500 grams; 

wherein the force required to extend said region of second extensibility a given distance is less than tho force 
required to extend said first region the same distance in the same direction. 

Patentanspruche 

1i Eine dehnbare Hygienevorlage (20) zum Tragen im Schrittbereich sines Hflschens, wobei die genannte Hygiene- 
vorlage (20) umfai?!: * 

r ein dehnbares f lOssigkeitsdurchiassiges Deckblatt (38) 

ein dehnbares flussigkeitsundurchiassiges Ruckenblatt (40), welches mit dem genannten Deckblatt (38) ver- 
bundenist; 

einen dehnbaren absorbierenden Kern (42), welcher zwiscten dem genannten Deckblatt (38) una dem 
genannten Ruckenblatt (40) positioniert ist; und wobe? die ganannte Hygienevorlage (20) dadurch gekenn- 
zeichnet ist, daft sie weiters umfaftt: 

ein Befestigungsmittel (44, 45) zum Fixieren der genannten Hygienevorlage (20) am Schrittbereich des HOs- 
chens des Tragers, wobei die genannten Befestigungsmittel (44, 45) imstande sind, daf3 sie mindestens 
Abschnitte der genannten Hygienevorlage (20) sich dehnen lassen. 

2. Eirie Hygienevorjage (20) nach Anspruch 1 .welche eine Ungsdimsnsion und eine Querdimension aufweist und in 
der Langsdimension dehnbar ist. 

3. Eine Hygienevorlage (20) nach Anspruch 1 , welche eine LSngsdimsnsion und eine Querdimension aufweist und in 
der Querdimension dehnbar ist. 

4. Eine Hygienevorlage (20) nach Anspruch 1 , welche eine Ungsdimension und eine Querdimension aufweist und in 
sowohl der Ungsdimension als auch in der Querdimension dehnbar ist. 

5. Eine Hygienevorlage (20) nach Anspruch 1 , 2, 3 Oder 4, welche elastisch dehnbar ist. 

6. Die Hygienevorlage (20) nach Anspruch 1 , welche erfordert, daB der Verwender vor dem Anordnen im HOschen 
des Tragers Krafte auf die Hygienevorlage (20) ausubt, urn die Hygienevorlage (20) zu dehnen. 

7. Die Hygienevorlage (20) nach Anspruch 1 , bei welcher die Dehnbarkeit durch die Krafte, welche mit dem Tragen 
der Hygienevorlage (20) im HOschen des Tragers verbunden sind, aktiviert wird. 
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8. Die Hygienevorlage (20) nach Anspruch 1 , welche eine ungestreckte Unge und eine gestreckte Unge, welche urn 
weniger als 40 % Oder gleich 40 % langer als ihre ungestreckte Unge ist. aufweist. 

9. Die Hygienevorlage (20) nach Anspruch 8, welche eine ungestreckte Unge und eine gestreckte Unge, welche urn 
mindestens 25 % grOBer als ihre ungestreckte Unge ist, aufweist. 

10; Die Hygienevorlage (20) nach Anspruch 5, welche eine Kraft von mindestens 10 N (1.000 gj erfordert, um die 
genannte Hygienevorlage (20) atif 150.% ihrer. ursprOnglichen Unge zu dehnen. 

11. Die Hygienevorlage (20) nach Anspruch 6, welche eine Kraft zwischen 250 g und 8 N (800 g) erfordert, um die 
Hygienevorlage (20) auf 140% ihrer ursprOnglichen Unge zu strecken. . , . : . 

12. Die Hygienevorlage (20) nach Anspruch 7, welche sich nur auf 150 % ihrer ursprOnglichen Unge dehnen wird, 
wenn sie KrSften von mehr als.oder gleich 8 N (800 g) Oder weniger als Oder gleich 1 2 N (1 .200 g) unterworfen wird. 

13. Die Hygienevorlage (20) nach Anspruch 7. welche sich nur auf 150 % ihrer ursprOnglichen Unge dehnen wird, 
wenn sie Kraften von mehr als 600 g und weniger als 15 N (1.500 g) unterworfen wird. 

14. Eine Hygienevorlage (20) nach Anspruch 5, welche, wenn sie auf mehr als Oder gleich 110% ihrer ursprOnglichen 
Unge gedehnt worden ist, zu einer Dimension zurOckkehren wird, welche geringer als Oder gleich 110 % ihrer 
ursprOnglichen Unge ist, wenn die Dehnkrafteentferntwordensind.* «.. . v 

15. Eine dehnbare Hygienevorlage (20) nach Anspruch 1, bei welcher der Abschnitt der genannten Hygienevorlage 
(20), welcher den genannten absorbierenden Kern (42) enthait, sich auf mindestens etwa 150 % seiner ursprOng- 
lichen Unge in dem Verfahren zum Messen von Stretch in bezug auf Produktscherung von einer Unterwasche -- ^ 
50 g Trigger dehnen wird. ^ 

16. Eine Hygienevorlage (20) nach Anspruch 5, welche bei einer Geschwindigkeit von etwa 60 mm/Sekunde gegen :: 
ihre ursprungliche Unge zurOckkehren wird. 

, - v "-f-r • , ... . . 

17. Eine Hygienevorlage (20) nach Anspruch 5. welche bei einer Geschwindigkeit von etwa 40 mm/Sekunde gegen 
ihre ursprungliche Unge zurOckkehren wird. 

18. Die Hygienevorlage (20) nach Anspruch 1, bei welcher mindestens ein Abschnitt des genannten absorbierenden 
Kerns (42) mrt einer Mehrzahl von Schlitzen versehen ist, welche allgemein in der Querrichtung ausgerichtet sind. 

19. Die Hygienevorlage (20) nach Anspruch 1 8 mrt einem ersten Endbereich (28), ; einem zweiten Endbereich (30) und ^ 
einem Mittelbereich (32), welcher zwischen den genannten Endbereichen (28, 30) angeordnet ist, bei welcher die 
genannten Schlitze lediglich in den genannten Endbereichen (28, 30) angeordnet sind. 

20. Eine Hygienevorlage (20) mit einer dehnbaren Befestigungsvorrichtung zum Befestigen am Schrittbereich einer 
Unterwasche, wobei die genannte Hygienevorlage (20) umfaBt: 

ein flussigkertsdurchiassiges Deckblatt (38); 

ein f IQssigkettsundurchiassiges Ruckenbtatt (40), welches mit dem genannten Deckblatt (38) verbunden ist; 
einen absorbierenden Kern (42), welcher zwischen dem genannten Deckblatt (38) und dem genannten Ruk- 
kenblatt (40) positioniert ist; 

wobei die genannte Hygienevorlage (20) dadurch gekennzeichnet ist, daB sie waiters umfaBt: 
eine dehnbare Befestigungsvorrichtung, welche mindestens einen dehnbaren Bestandteil aufweist, von wel- 
chem mindestens ein Abschnitt an mindestens einem von ihnen,'dem genannten Deckblatt ,(38), dem genann- 
ten Ruckenblatt (40) oder dem genannten absorbierenden Kern (42), befestigt ist; und 
ein Befestigungsmittel (44, 45) an der genannten dehnbaren Befestigungsvorrichtung zum Befestigen der 
genannten Hygienevorlage an der genannten Unterwasche. 

21. Eine Hygienevorlage (20) nach Anspruch 1, dadurch gekennzeichnet, daB sie Bereiche unterschiedltcher Dehn- 
barkeit aufweist, wobei die genannten Bereiche unterschiedlicher Dehnbarkeit umfassen: 

einen Bereich erster Dehnbarkeit mit einer ersten ursprOnglichen Unge und einer ersten gedehnten Dimen- 
sion, wobei der genannte Bereich erster Dehnbarkeit zu einer Verlangerung von zwischen etwa 1 1 5 % bis etwa 
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150 % seiner ursprQnglichen Lange imstande 1st, wenn er einer Kraft zwischen etwa 0,5 N (50 g) und etwa 15 
N (1 .500 g) unterworfen wird, 

einen Bereich zwerter Dehnbarkeit mit einer zweiten ursprQnglichen Lange und einer zwerten. gedehnten 
Dimension, wobei der genannte Bereich von zweiter Dehnbarkeit zu einer Veriangerung von zwischen etwa 
115 % bis etwa 150 % seiner ursprQnglichen Lange imstande 1st, wenn er einer Kraft zwisc! *n etw;;» 50 g und 
etwa 1 .500 g unterworfen wird; 

wobei die Kraft, welche erforderlich ist. urn den genannten Bereich zweiter Dehnbarkeit €kyt eine ^egebene 
Distanz zu verl&ngem, geringer ist als die Kraft, welche erfordferlich ist, urn den genannten vrsten Bereich aul 
die (jleiche Distanz in der gleichen Richtung zu veriangern. . 

Revendications 

1- Serviette hygi6nique extensible (20) .destinte-d §treport6e dans la partie crentrejambe d'une ^lotte, tadite ser- 
viette hygi6nique (20) comprenant : 

une feuille de dessus extensible et permeable aux liquides (38) ; 

une feuille de fond extensible et imperm6able aux liquides (40) rgunie a ladite feuille de dec us (3P; ; 

une §me absorbante extensible (42), dispos6e entre ladite feuille de dessus (38) et ladite feuille de tend '(40) ; 

et ladite serviette hygi^niquo (20) 6tant caract6ris6e en ce qu'elle comporte en outre : 

un dispositif d'attache (44, 45) pour fixer ladite serviette hygtenique (20) & la partie tfentreje" ibe do la culottQ, 

ledit dispositif d'attache (44, 45) 6tant capable de permettre, au moins k certaines parties de ladit ■* serviette 

hygi&iique (20), de s'6tirer. 

2. Serviette hygtenique (20) selon la revendication 1, qui pr6sente une dimension longitudinale ot une dimension 
transversal e et qui est extensible dans la dimension longitudinal e. 

3 ; Serviette hygtenique (20) selon la revendication 1, qui pr6sente une dimension longitwJinale t une dimension 
transversale et qui est extensible dans la dimension transversale. 

4. Serviette hygiMque .(20) selon la revendication 1, qui pr6sente une dimension longitudinals at une dimension 
transversale et qui est extensible dans les deux dimensions longrtudinale et transversale. 

5. Serviette hygtenique (20) selon les revendication 1, 2, 3 ou 4, qui est extensible 6lastiquement. 

6. Serviette hygi6nique (20) selon la revendication 1 qui necessite que I'utilisatrice exerce des forceps sur la serviette 
hygignique (20) avant de la mettre en place dans la culotte af in d'&irer la serviette hygtenique (?. 0). 

7. Serviette hygtenique (20) selon la revendication 1 dans laquelle ('extensibility est provoquee par les forces asso- 
ci6es au port de la serviette hygtenique (20) dans la culotte de I'utilisatrice. 

8. Serviette hygtenique (20) selon la revendication 1, ayant une longueur non 6tir6e et une longueur etiree qui est 
inf 6rieure ou 6gale a'plus de 40 % de sa longueur non §tir6e. 

9. Serviette hygtenique (20) selon la revendication 8, ayant une longueur non etiree et une longueur 6tir6e qui est 
supgrieure d'au moins 25% & sa longueur non etiree. 

10. Serviette hygi6nique (20) selon la revendication 5, qui n6cessite une force d'au moins 10 N (1 000 grammes) pour 
6tirer ladite serviette hygteriique (20) de 150% par rapport & sa longueur initiale. 

1 1 : Serviette hygi6nique (20) selon la revendication 6 qui necessite une force situ6e entre 250 grammes et 8 N (800 
grammes) pour 6tirer la serviette hygi6nique (20) jusqu'a 140 % de sa longueur initiale. 

12. Serviette hygtenique (20) selon la revendication 7 qui s'6tirera uniquement jusqu'a 150% de sa longueur initiale 
lorsqu'elle est soumise k des forces sup6rieures ou egales & 8 N (800 grammes) et inferieures ou 6gales a 12 N 
(1 200 grammes). 

13. Serviette hygtenique (20) selon la revendication 7 qui s'6tirera uniquement jusqu'a 150 % de sa longueur initiale 
lorsqu'elle est soumise a des forces superieures a 600 grammes et inf&ieures a 15 N (1 500 grammes). 
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14. Serviette hygienique (20), selon la revendication 5, qui, lorsqu'elle est 6tir6e jusqu'a une valeur sup6rieure ou egale 
k 1 1 0 % de sa longueur initiale, reprend une dimension interieure ou egale k 1 10 % de sa longueur initiale lorsque 
les forces d'extension sont enlevees. 

5 15. Serviette hygienique extensible (20) selon la revendication 1 , dans laquelle la partie de ladite serviette hygienique 
(20) contenant ladite Ame absorbante (42) s'ytirera.cfau moins 150 % environ de sa longueur initiale selon le pre- 
cede de mesure de I'etirage relatif au cisaillement de I'article sur un sous-v§tement Trigger d? 50 g. , 

- ' ■•• • ... y ... 

16. Serviette hygienique (20) selon la revendication 5 qui reprend sa longueur initiale. & une yitesse d'environ 60 
10 mm/seconde. 

17. Serviette hygienique (20) selon la revendication 5 qui reprend sa longueur initiale A une Vitesse d'environ 40 
mm/seconde. . _ ; . , - ; . 

is 18. Serviette hygienique (20) selon la revendication 1 , dans laquelle au moins une partie de ladite Ame absorbante (42) 
est munie d'une pluralite de fentes g6n6ralement orientees dans la direction transversale. 

19. Serviette hygienique (20) selon la revendication 18, ayant une premiere partie d'extremite (20), une seconde partie 
d'extremite (30) et une partie centrale (32) dispos6e entre lesdites parties d'extremit6 (28,30 rfdans laquelle lesdr- 

20 tes fentes sort uniquement disposers dans lesdites parties d'extrymite (28, 30). , 

20. Serviette hygi6nique (20) ayant un dispositif de fixation extensible pour la fixation A la partie d'entrejambed'un 
sous-v§tement, ladite. serviette hygi6nique (20) comprenant : 

une feuille de dessus permeable aux liquides (38) ; £ 
une feuille de fond impermeable aux liquides (40), r£unie k ladite feuille de dessus (38) ; 
une Ame absorbante (42) disposee entre ladite feuille de dessus (38) et ladite feuille de fond (40) ; ladite ser- 
viette hygienique (20) etent caracterisee en ce qu'elle comporte en outre, . x ; 
un dispositif de fixation extensible comportant au moins un element extensible dont une partie au moins esf 
f ix6e k 1'une au moins desdites feuilles de dessus (38), de fond (40), ou k I'Ame absorbarue (42), et • 
un dispositif d'attache (44, 45) sue ledit dispositif de fixation extensible pour fixer ladite serviette hygienique 
audit sous-vAtement. 

21 . Serviette hygienique (20) selon la revendication 1 , caracterisee en ce qu'elle comporte des zones d'extensibilrte dif- 
35 ferentielle, lesdites zones d'extensibilrte drff6rentielle comprenant : 

un zone de premiere extensibility ayant une premiere longueur initiale et une premiere dimension etiree, ladite \ 
zone de premiere extensibility etant capable de s'6tirer. entre environ 115 % jusqu'A environ 1 50 % de sa lon- 
gueur initiale lorsqu'elle est soumise k une force comprise entre environ 0,5 N (50 grammes) et environ 1 5 N 
40 (1 500 grammes) et 

_ une zone de seconde extensibility ayant une seconde longueur initiale et une seconde dimension etiree, ladite 
zone de seconde extensibility etant capable de s'etirer entre environ 115 % jusqu'A environ 150 % de sa 
seconde longueur initiale lorsqu'elle est soumise k une force comprise entre environ 50 grammes et environ 1 
500 grammes; 

45 dans laquelle la force requise pour etirer ladite zone de seconde extensibility d'une distance donnee est infe- 

rieure k la force requise pour etirer ladite premiere zone de la m Ame distance, dans la mSme direction. 
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Fig. 7 
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Fig. 17 A 
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Fig. 20 
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Fig. 23C 
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Fig. 26A 
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Fig. .35 




Fig. 35A 
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Fig. 38 
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Fig. 44A 
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Fig. 49 
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Fig. 56 
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